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Abstract 


This  thesis  investigated  several  hypotheses  that  specific  product  measures  could  be  used 
to  predict  later  software  lifecycle  process  or  product  measures.  It  collected  software  product  and 
process  measures  from  four  consecutive  major  releases  of  a  large  COBOL  legacy  system  (400K 
LOC).  It  used  an  automated  tool  to  extract  the  product  measures  directly  from  the  source  code 
for  each  release.  Several  programs  were  written  using  this  tool  to  calculate  the  product  measures 
for  each  procedure.  The  types  of  product  measures  extracted  were  size  and  specific  complexity 
measures  (cyclomatic  complexity,  information  flow,  nesting  level). 

A  statistical  software  package  was  used  to  calculate  sample  correlation  coefficients 
between  the  product  measures  and  the  maintenance  process  measures  provided  by  the  owners  of 
the  COBOL  software  system.  A  95%  confidence  interval  was  computed  for  each  sample 
correlation  coefficient  that  showed  a  strong  or  moderate  linear  correlation.  The  maintenance 
process  measures  provided  were  manhours  used  for  each  program  changed  or  added,  and  defects 
detected  during  each  change  request.  Sample  correlation  coefficients  were  derived  to  see  if 
product  measures  such  as  size  and  cyclomatic  complexity  could  reveal  trends  that  could  be  used 
to  estimate  other  software  lifecycle  measures  such  as  effort  and  defects. 

The  hypotheses  to  this  research  could  neither  be  accepted  nor  rejected  because  the 
process  measures  collected  by  the  system’s  owners  were  recorded  at  a  level  too  high  for 
statistical  analysis.  The  weaknesses  are  identified  in  the  way  these  measures  are  collected,  and 
suggestions  are  provided  on  how  measures  can  be  better  identified  and  recorded. 
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1.  Introduction 


The  focus  of  this  research  was  to  use  specific  source  code  product  measures  of  a  large 
COBOL  legacy  system  to  predict  other  lifecycle  activities.  Size  and  complexity  measures  were 
gathered  from  the  source  code  to  be  used  as  product  metrics.  The  product  metrics  used  are 
defined  in  Chapter  2  of  this  thesis.  The  research  analyzed  four  consecutive  versions  or 
“releases”  of  the  COBOL  system  along  with  specific  process  measurements  provided  by  the 
owners  of  the  system.  The  process  measures  provided  were  defect  data  and  manhour  data.  Once 
the  product  measures  were  gathered,  the  research  investigated  possible  correlations  between  the 
product  measures  and  the  process  measurements  for  each  version.  This  was  done  to  see  if  the 
product  measures  collected  can  be  used  as  predictors  for  lifecycle  process  measures  or  activities. 
This  research  also  investigated  possible  correlations  between  different  types  of  product  measures 
to  see  if  product  measures  can  be  used  to  predict  other  lifecycle  product  measures. 

This  chapter  will  explain  some  background  on  why  a  COBOL  system  was  chosen  for  the 
study  as  well  as  how  measurement  can  help  software  engineers  control  processes.  It  introduces 
the  problem  statement,  outlines  the  scope  of  the  thesis,  and  presents  some  hypotheses.  Finally,  it 
describes  the  document  layout. 

1.1  Background 

This  section  provides  some  background  on  the  COBOL  programming  language,  software 
maintenance,  and  the  need  for  measurement  in  software  engineering.  It  also  introduces  the 
software  system  being  analyzed  and  provides  some  background  about  the  owning  organization. 
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1. 1.1  The  COBOL  Programming  Language 

The  COBOL  programming  language  continues  to  be  the  most  widely  used  and 
maintained  programming  language  in  the  Department  of  Defense  and  many  commercial 
industries.  A  1994  study  conducted  by  International  Data  Corporation  found  that  60  percent  of 
companies  worldwide  currently  using  COBOL  plan  to  maintain,  or  actually  increase,  their 
reliance  on  COBOL  in  the  future  [Tri95].  The  Air  Force  alone  has  organizations  that  maintain 
multi-million-line  COBOL  programs.  Most  of  these  systems  eu-e  old  and  are  considered  “legacy” 
systems.  There  is  no  exact  definition  of  when  code  is  considered  to  be  “legacy”  code.  In 
general,  a  system  that  has  been  in  the  field  for  several  years  and  has  gone  through  several 
revisions  is  considered  to  be  legacy  code. 

“COBOL”  stands  for  Common  Business  Oriented  Language.  COBOL  was  one  of  the 
earliest  high-level  languages  and  was  designed  for  business-oriented  problems.  Unlike  other 
languages,  COBOL  programs  are  organized  into  four  different  divisions.  These  are  the 
Identification  Division,  the  Environment  Division,  the  Data  Division,  and  the  Procedure 
Division.  The  Identification  Division  is  where  the  program  name,  author,  date  of  creation,  etc. 
are  entered.  The  Environment  Division  describes  the  programs  system  environment  such  as 
hardware  and  operating  system.  The  Data  Division  describes,  declares,  and  initializes  all  the 
variables  and  files  that  will  be  used  in  the  program.  This  is  the  only  place  variables  can  be 
declared,  hence  only  global  variables  can  exist  in  a  COBOL  program.  The  Procedure  Division 
contains  the  executable  statements  of  the  program.  It  consists  of  a  series  of  COBOL  paragraphs, 
or  procedures  [Gra94].  This  research  will  consider  a  COBOL  procedure  to  be  a  module.  The 
terms  paragraph,  procedure  and  module  will  be  used  interchangeably  throughout  this  document. 
The  COBOL  Procedure  Division  is  flexible  because  it  can  be  written  with  a  driver  procedure  that 
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controls  the  execution  of  each  procedure,  or  the  code  can  be  written  so  each  procedure  is 
executed  sequentially  without  a  driver,  sometimes  termed  “drop  through”.  Because  all  variables 
are  global  in  COBOL,  procedures  do  not  pass  parameters  between  each  other  [Nic86]. 

Only  a  limited  amount  of  product  metrics  work  has  been  done  with  the  COBOL 
programming  language.  Most  of  the  software  metrics  community  has  overlooked  COBOL  and 
focused  their  sights  on  newer  languages  like  Ada  or  C++.  Perhaps  this  is  because  of  the 
perception  that  COBOL  is  now  predominantly  a  maintenance  language  and  no  longer  a 
development  language. 

Unlike  languages  such  as  Ada  and  C++,  COBOL  is  not  designed  for  object  oriented 
programming.  Rumbaugh  et  al.  state  that  a  language  is  object  oriented  if  it  includes  the 
following  four  aspects  [Rum91]: 

1 .  Identity  -  data  is  grouped  into  discrete,  distinguishable  entities  called 
objects, 

2.  Classification  -  objects  with  the  same  attributes  and  operations  are 
grouped  together, 

3.  Polymorphism  -  the  same  operation  may  behave  differently  on  different 
data,  and 

4.  Inheritance  -  sharing  of  attributes  and  operations  based  on  a  hierarchical 
relationship. 

Although  COBOL  supports  identity  and  classification,  it  does  not  support  polymorphism 
or  inheritance.  These  disadvantages,  coupled  with  the  fact  that  all  variables  are  global,  make  it 
difficult  for  a  COBOL  programmer  to  encapsulate  data,  hide  information,  and  modularize 
procedures. 

With  the  enormous  amount  of  COBOL  code  maintained  by  the  Air  Force,  it  is  difficult 
to  ensure  good-quality  programs  are  being  written  and  maintained  using  only  manual  methods. 
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Using  metrics  to  gauge  activities  is  a  practice  that  can  help  software  managers  and  developers 
produce  quality  software.  This  research  will  look  at  whether  software  product  metrics  could  be 
useful  to  managers  and  developers  of  COBOL  legacy  systems  by  providing  them  an  additional 
tool  to  control  and  estimate  lifecycle  activities.  The  ability  to  control  and  estimate  lifecycle 
activities  could  help  software  managers  plan  a  more  accurate  schedule  and  reduce  development 
costs. 

1. 1.2  The  Cost  of  Software  Maintenance 

Technological  advances  in  the  past  two  decades  have  shifted  the  costs  of  hardware  and 
software  in  opposite  directions.  In  the  late  1970s,  hardware  accounted  for  80%  and  software  for 
20%  of  the  military’s  computing  cost.  With  advancing  technology,  hardware  has  become  easier 
to  manufacture.  Hence,  the  cost  of  hardware  has  dropped  drastically  and  now  consumes  only 
20%  of  computing  costs.  In  contrast,  advances  in  technology  have  boosted  the  demand  for 
complex  software  in  the  military.  Due  to  the  increase  in  demand  for  software,  organizations 
employing  thousands  of  people  have  been  established  worldwide  just  to  develop  and  maintain 
software.  Thus,  software  now  accounts  for  80%  of  the  military’s  computing  cost  [Con86]. 

With  the  continuing  reduction  of  the  Department  of  Defense  budget,  military 
organizations  have  been  asked  to  reduce  their  annual  spending  drastically.  In  software 
organizations  throughout  the  DoD,  much  of  the  spending  is  dedicated  to  maintenance  of  source 
code.  Improving  the  maintenance  process  of  Air  Force  software  organizations  could  save  the 
government  millions  of  dollars  annually.  Applying  metrics  to  software  development  processes 
could  help  identify  problem  areas  that,  once  rectified,  could  save  time  and  money  on  software 
projects. 
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1.1.3  The  Need  for  Measurement  in  Software  Engineering 

Measurement  is  important  for  three  basic  activities.  Fenton  claims  measurement  can 
[Fen97]: 

1 .  help  us  understand  what  is  happening  during  development  and  maintenance, 

2.  allow  us  to  control  what  is  happening  on  our  projects,  and 

3 .  encourage  us  to  improve  our  processes  and  products. 

Measurement  in  the  software  engineering  realm  has  historically  been  neglected. 
Although  measurement  goes  hand-in-hand  with  science  and  engineering,  measurement  has 
always  been  considered  a  luxury  in  the  software  engineering  arena.  For  most  development 
projects  [Fen97]; 

1 .  Managers  fail  to  set  measurable  targets  for  their  software  products.  For 
example,  they  promise  that  the  product  will  be  user-friendly,  reliable,  and 
maintainable  without  specifying  clearly  and  objectively  what  these  terms 
mean  or  how  they  will  be  measured.  As  a  result,  when  the  project  is 
complete,  they  cannot  tell  if  they  have  met  their  goals. 

2.  Managers  fail  to  understand  and  quantify  the  component  costs  of  software 
projects.  For  example,  most  projects  cannot  differentiate  the  cost  of  design 
from  the  cost  of  coding  or  testing.  Since  excessive  cost  is  a  frequent 
complaint  from  many  of  their  customers,  managers  cannot  hope  to  control 
costs  if  they  are  not  measuring  the  relative  components  of  cost. 

3 .  Managers  do  not  quantify  or  predict  the  quality  of  the  products  they  produce. 

Thus,  they  cannot  tell  a  potential  user  how  reliable  a  product  will  be  in  terms 
of  likelihood  of  failure  in  a  given  period  of  use,  or  how  much  work  will  be 
needed  to  port  the  product  to  a  different  machine  environment. 

4.  Managers  allow  anecdotal  evidence  to  convince  them  to  try  yet  another 
revolutionary  new  development  technology,  without  doing  a  carefully- 
controlled  study  to  determine  if  the  new  technology  is  efficient  and  effective 
in  their  specific  environment. 

When  measurements  are  made,  they  are  not  done  as  often  as  they  should  be,  they  are  not 
taken  consistently,  and  they  are  rarely  complete  [Fen97].  To  ensure  consistency  and  accuracy  in 
collecting  metrics,  it  is  important  that  processes  be  established  that  instruct  software  developers 
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and  maintainers  on  what  to  measure  and  how  to  measure  it  accurately.  Successful  metrics 
programs  are  highly  dependent  on  collecting  relevant,  accurate  data  [Kan93]. 

1.1.4  Processes  and  the  Capability  Maturity  Model  (CMM) 

In  November  1986,  the  Software  Engineering  Institute  (SEI)  began  developing  a  process 
maturity  framework  designed  to  help  organizations  improve  their  software  process.  The  ultimate 
product  was  the  CMM  [Pau93].  The  CMM  gives  guidance  on  how  to  control  processes  for 
developing  and  maintaining  software.  It  also  gives  direction  on  how  an  organization  can  evolve 
to  disciplined  software  engineering  practices.  This  model  assigns  a  maturity  level  from  one  to 
five  to  an  organization,  based  on  how  well  processes  are  defined  and  used.  Figure  1-1  gives  a 
graphical  depiction  of  the  CMM.  The  levels  are  designed  so  that  the  lower  level  capabilities  act 
as  foundations  to  build  on  to  progress  to  the  next  higher  level  of  the  CMM  [Hum92]. 
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Figure  1-1.  The  Five  Levels  of  Software  Process  Maturity 
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The  need  for  defined  processes  is  crucial  with  the  continuing  demand  for  software 
organizations  to  achieve  a  higher  level  of  the  CMM.  Defined  processes  are  needed  for  activities 
that  are  performed  repetitively.  Defined  processes  help  people: 

1 .  plan  and  track  their  work, 

2.  by  guiding  them  through  an  activity,  and 

3 .  evaluate  and  improve  the  way  an  activity  is  done. 

Humphrey  [Hum  89]  states  that  organizations  must  perform  the  following  six  steps  to 
improve  their  software  development  and  maintenance  capabilities: 

1 .  understand  the  current  processes, 

2.  develop  goals  for  desired  processes, 

3.  create  a  prioritized  list  of  required  process  improvement  actions, 

4.  make  a  plan  to  accomplish  these  actions, 

5.  commit  the  resources  to  execute  the  plan,  then 

6.  start  over  at  step  1 . 

One  particular  area  where  defined  processes  are  needed  before  an  organization  can  move 
to  the  highest  level  of  the  CMM  is  metrics  collection  and  use.  Organizations  with  successful 
measurement  programs  report  the  following  benefits  [Bau92]: 

1 .  insight  into  product  development, 

2.  ability  to  quantify  tradeoff  decisions, 

3.  better  planning,  control,  and  monitoring  of  projects, 

4.  better  understanding  of  both  the  software  development  process  and 
environment 

5.  ability  to  identify  areas  of  potential  process  improvement  as  well  as  an 
objective  measure  of  the  improvement  efforts,  and 

6.  improved  communication. 

Measurement  is  important  in  software  engineering  because  developers  can  measure 
characteristics  of  the  software  to  determine  if  requirements  are  complete,  if  the  design  is  of  high 
quality,  or  to  see  if  the  system  is  ready  to  be  tested.  Project  managers  can  use  measurement  to 
help  them  determine  when  software  will  be  ready  for  delivery  and  whether  the  budget  will  be 
met  or  exceeded  [Fen97]. 
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1.1.5  The  HOST  Software  System 


The  Air  Mobility  Command  (AMC)  /  Computer  Systems  Squadron  (CSS)  is  one  of 
several  organizations  that  maintain  COBOL  legacy  code  in  the  Air  Force.  This  research 
analyzed  a  system  maintained  by  AMC/CSS  that  has  been  in  the  field  for  over  20  years  and  used 
by  every  Department  of  Defense  (DoD)  organization  worldwide  that  ships  or  receives  air  cargo. 
This  system,  called  the  Headquarters  On-Line  System  for  Transportation  (HOST),  is  comprised 
of  eight  separate  subsystems  that  provide  authority  to  move,  visibility,  accountability,  tracking 
and  history  data  for  AMC  cargo  shipments  and  commercial  movement.  The  HOST  system’s 
functions  include  cargo  processing,  data  updating,  reports  output,  cargo  movement,  data  inquiry, 
historical  data  retention,  and  system  maintenance  [Pin97]. 

AMC/CSS,  in  an  effort  to  improve  processes  and  attain  a  higher  CMM  level 
certification,  collect  and  use  process  metrics  on  their  software.  Collecting  and  using  process 
metrics  is  meant  to  help  them  continually  improve  their  process  of  maintaining  all  of  their 
software  products. 

1. 1. 6  Types  of  Software  Metrics 

Conte  et  al.  [Con86]  state  that  software  metrics  are  often  classified  as  either  process 
metrics  or  product  metrics.  Process  metrics,  which  AMC/CSS  maintain,  are  used  to  measure 
either  development  or  maintenance  processes.  Process  metrics  quantify  attributes  of  the 
development  or  maintenance  processes  and  environment.  Process  metrics  include  measures  such 
as  the  experience  of  programmers,  man-hours  for  coding,  and  cost  of  development  and 
maintenance.  Product  metrics  apply  to  software  products  such  as  a  program’s  source  code, 
system  specifications,  or  program  documentation.  Product  metrics,  however,  are  measures  of 
what  is  being  produced  by  the  process.  Product  metrics  measure  attributes  like  the  size  of  the 
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program,  the  logic  structure  complexity,  and  the  function  of  the  product  [Con86].  Arguments 
have  also  been  voiced  for  a  third  class  of  metrics,  resource  metrics,  that  focus  on  any  input  to  a 
process,  for  example  programmers  or  hardware  [Fen97].  AMC/CSS  currently  collects  process 
metrics  but  has  no  activity  that  collects  or  uses  product  metrics. 

Product  metrics,  like  Halstead’s  Software  Science  [Hal77]  and  McCabe’s  Cyclomatic 
Complexity  [McC76],  have  existed  for  over  20  years  and  are  used  widely  in  commercial 
industries  in  conjunction  with  process  metrics.  These  metrics  have  been  proven  to  provide  more 
accurate  assessments  of  software  when  used  along  with  process  metrics  [She88].  For  example, 
McCabe  has  shown  that  any  module  with  high  cyclomatic  complexity  correlates  to  a  high 
number  of  faults  experienced  by  the  system  [McC96]. 

This  thesis  research  collected  and  analyzed  software  product  measures  on  a  specific 
COBOL  legacy  system.  It  attempted  to  correlate  these  product  measures  with  specific  process 
measures.  This  was  done  to  see  if  these  specific  product  measures  could  be  used  as  predictors  of 
specific  process  measures  or  activities.  This  researeh  also  attempted  to  correlate  the  product 
measures  among  themselves.  This  was  done  to  see  if  product  measures  could  be  used  to  estimate 
other  product  measures. 

AMC/CSS,  as  well  as  other  software  organizations,  can  use  the  results  of  this  thesis  to 
implement  a  metrics  process  of  collecting  and  using  product  measures  to  estimate  or  predict 
lifecycle  activities  in  the  development  or  maintenance  of  their  software. 

1.2  Problem  Statement 

Currently,  AMC/CSS  neither  collects  nor  uses  product  metrics  to  analyze  COBOL 
legacy  programs  they  maintain.  They  rely  solely  on  process  metrics  to  evaluate  their  software. 
This  research  investigated  whether  product  measures  derived  from  source  code  could  be  used  as 
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estimations  tools  to  predict  other  measures  in  the  software’s  lifecycle.  The  ability  to  predict 
future  activities  gives  managers  and  developers  the  capability  to  plan  for  these  activities.  This 
could  save  time  and  money  as  well  as  help  software  managers  provide  the  customers  with  a  more 
accurate  estimation  of  the  software  project’s  completion. 

1.3  Scope 

This  research  collected  software  product  measures  from  the  HOST  COBOL  legacy 
system.  It  used  these  product  measures  to  attempt  to  draw  correlations  with  process  measures 
currently  being  maintained  for  the  system.  This  research  investigated  whether  or  not  product 
metrics,  used  early  in  a  software  system’s  lifecycle,  could  be  used  to  predict  later  software 
lifecycle  activities.  In  addition,  the  results  will  be  used  to  advise  AMC/CSS  on  how  they  could 
use  product  metrics  to  enhance  their  software  metrics  program. 

The  product  measures  gathered  were  McCabe’s  Cyclomatic  Complexity  number 
[McC76],  maximum  nesting  level,  Henry  and  Kafura’s  information  flow  measure  [HenSl],  and 
size  measures  such  as  number  of  statements  in  a  module  and  number  of  modules  in  a  program. 
Descriptions  of  these  metrics  are  provided  in  Chapter  2  of  this  document. 

1.4  Hypotheses 

One  area  this  research  investigated  was  the  degree  of  linear  correlation  between  the 
product  measures  collected  and  the  process  measures  provided  by  the  owner  of  the  system.  The 
degree  of  correlation  was  measured  to  see  whether  the  product  metrics  derived  from  the  source 
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code  could  be  used  as  predictors  to  the  process  measures  such  as  defects  and  manhours.  This 
research  hypothesized  that: 

1 .  the  number  of  manhours  needed  to  write  or  change  code  is  affected  by  the 
complexity  of  the  code, 

2.  the  number  of  changes  in  the  code  (added,  deleted,  or  changed)  will  correlate 
with  the  number  of  manhours  needed,  and 

3.  the  number  of  defects  found  would  correlate  with  modules  having  high 
complexity. 

This  research  also  investigated  the  degree  of  linear  correlation  among  the  product 
measure  collected.  McCabe  [McC76]  claims  that  size  and  cyclomatic  complexity  measures  are 
independent  of  one  another;  however,  Shepperd  [She88]  and  Fenton  [Fen97]  claim  the  contrary. 
This  research  investigated  the  degree  of  linear  correlation  between  these  two  measures  as  well  as 
the  other  product  measures  collected.  It  also  looked  at  how  increases  or  decrease  in  one  product 
measure  from  revision  to  revision  may  correlate  with  increases  or  decreases  in  other  product 
measures. 

1.5  Document  Overview 

The  next  chapter  reviews  the  literature  that  provided  background  information  on 
software  measurement  and  source  code  product  metrics.  It  specifically  describes  the  product 
measures  that  were  collected  for  this  study  as  well  as  how  the  product  measures  have  been  used 
to  improve  processes.  Chapter  3  describes  the  thesis  methodology.  Chapter  4  reports  the  data 
analysis  and  results.  Finally,  Chapter  5  provides  conclusions,  offers  recommendations  for 
process  improvement,  and  gives  suggestions  for  further  study. 
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2.  Literature  Review 


This  chapter  reviews  the  current  literature  and  discusses  how  software  measures  are 
collected  and  used  for  both  military  and  commercial  practices.  It  presents  some  previous  metrics 
work  done  on  COBOL  systems.  It  describes  the  usefulness  of  measurement  in  the  software 
community.  It  gives  a  definition  of  software  product  metrics  and  describes  the  different  types  of 
software  product  metrics  this  research  used.  It  shows  that  these  metrics  have  been  established 
and  recognized  as  valid  and  useful  metrics  in  the  software  community.  This  chapter  also 
explains  how  these  software  product  metrics  are  used  to  evaluate  software  and  estimate  future 
software  projects. 

2.1  Previous  COBOL  Metrics  Research 

Little  work  has  been  done  with  product  metrics  for  the  COBOL  programming  language. 
Gibson  and  Senn  [Gib89]  conducted  experiments  that  used  complexity  metrics  from  COBOL 
code  to  investigate  the  relationship  between  system  structure  and  maintainability.  One  of  the 
objectives  of  their  research  was  to  see  if  cyclomatic  complexity  decreased  whenever  software 
“improvement”  work  was  done  on  a  system.  Their  findings  revealed  that  cyclomatic  complexity 
did  decrease  slightly  when  “improvement”  work  was  done  on  a  system. 

Moe  [Moe91]  did  some  research  collecting  different  types  of  complexity  metrics  from 
COBOL  code  using  a  lexical  analyzer.  The  complexity  measures  she  investigated  included 
McCabe’s  Cyclomatic  Complexity;  however,  she  did  not  use  Henry  and  Kaflira’s  Information 
Flow  measure  in  her  research.  She  investigated  whether  different  types  of  complexity  metrics 
derived  from  source  code  gave  relatively  the  same  results.  That  is,  if  a  specific  segment  of  code 
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had  high  complexity  for  one  type  of  measurement,  would  the  same  code  have  a  high  complexity 
for  a  different  type  of  measurement.  She  discovered  a  correlation  between  the  types  of 
complexity  measures  for  the  particular  system  she  analyzed. 

Although  some  work  has  been  done  with  product  metrics  and  COBOL,  this  research 
found  no  work  that  attempted  to  investigate  relationships  between  product  measures  and  other 
lifecycle  measures  for  COBOL  systems.  This  is  quite  remarkable  considering  COBOL  is  still 
the  most  widely  maintained  programming  language  in  the  DoD  and  the  world  [Tri95]. 

2. 2  Using  Measurement  for  Estimation 

Why  should  we  be  interested  in  software  metrics?  The  main  reason  is  to  control  what 
we’re  doing.  Fenton  cites  DeMarco’s  rule:  “You  can  neither  predict  nor  control  what  you  cannot 
measure”  [Fen97].  If  one  is  to  talk  about  the  quality  of  software  one  must  have  a  means  of 
measuring  it.  Quantitative  measurement  is  necessary  to  assess  a  certain  procedure  or  tool  that  is 
being  used  to  improve  a  product  or  a  process  [Fen97].  Despite  the  simplicity  of  the  idea  of 
trying  to  impose  order  upon  software  engineering  and  engineers  via  measurement,  progress  in 
software  metrics  has  been  very  limited  [She92]. 

The  ability  to  predict  gives  one  the  ability  to  plan.  Poor  planning  by  managers  has  been 
cited  as  the  main  reason  development  systems  go  over  budget  or  over  schedule.  If  managers 
have  tools  that  enable  them  to  accurately  predict  attributes  of  a  software  system,  managers  will 
be  better  equipped  to  plan  the  development  of  that  software  system. 

Valid  and  accurate  measurements  help  software  engineers  accurately  plan  and  estimate 
their  projects.  An  effective  software  measurement  system  adds  value  to  every  phase  of  the 
software  lifecycle.  Also,  measures  recorded  during  software  development  can  be  used  for  future 
projects  [Jon91].  Jones  continues  by  stating,  “There  is  a  perfect  correlation  between 


13 


measurement  accuracy  and  estimation  accuracy:  Organizations  that  measure  well  can  estimate 
well;  organizations  that  do  not  measure  cannot  estimate  either”  [Jon91]. 


Fenton  discusses  four  scenarios  for  using  metrics  to  predict  software  system  attributes 
[Fen97]: 

Scenario  1 :  Using  early  product  metrics  such  as  size  of  specification  to  predict 
later  product  metrics  such  as  size  of  final  source  code, 

Scenario  2:  Using  process  metrics  such  as  average  education  level  of 

programmers  to  predict  product  metrics  such  as  the  logic  structure 
complexity, 

Scenario  3 :  Using  product  metrics  such  as  size  of  code  to  predict  process 
metrics  such  as  time  needed  to  code,  or 

Scenario  4:  Using  early  process  metrics  such  as  number  of  failures  during 

module  testing  to  predict  later  process  metrics  such  as  number  of 
failures  during  integration  testing. 

This  research  focused  on  measures  that  fit  best  into  Fenton’s  Scenario  1  and  Scenario  3 
descriptions.  It  investigated  whether  product  measures,  or  in  this  case,  COBOL  source  code 
measures  could  be  used  to  predict  defect  and  manhour  data.  It  also  investigated  whether  source 
code  measures  could  be  used  to  predict  other  source  code  measures. 


2.2.1  Data  Essential  for  Software  Measurement 

Jones  [Jon91]  describes  three  types  of  data  that  must  be  collected  when  dealing  with 
software  measurement: 

1 .  hard  data, 

2.  soft  data,  and 

3.  normalized  data. 

Hard  data  deals  with  objects  or  attributes  that  can  be  quantified  with  little  or  no  subjectivity. 

This  includes  measures  such  as  number  of  staff  assigned  to  a  project,  time  spent  on  a  project,  and 
the  number  of  defects  found  and  reported.  Soft  data  is  more  subjective.  Examples  include 
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experience  of  staff,  satisfaction  of  customers,  and  other  environmental  factors.  Normalized  data 
means  that  data  should  be  observed  relative  to  other  projects.  For  instance,  if  a  project  written  in 
Ada  is  compared  against  a  project  written  in  Assembly,  measures  such  as  lines  of  code  (LOC) 
must  be  normalized  because  it  takes  approximately  four  LOC  of  Assembly  to  equal  one  LOC  of 
Ada. 

This  research  focuses  on  hard  data.  Although  it  is  suggested  that  hard  data  can  be 
measured  veiy  accurately,  most  organizations  record  their  hard  data  inaccurately  [Jon91].  One 
problem  encountered  with  collecting  data  is  lack  of  granularity.  Jones  [Jon91]  states  that 
organizations  tend  to  accumulate  only  cumulative  or  composite  data  instead  of  separating  the 
data  into  meaningful  subsets,  such  as  the  effort  for  requirements,  design,  and  coding.  Such  high- 
level  data  is  of  little  value  as  there  is  no  true  way  to  validate  it.  Although  the  defense  industry 
takes  estimation  seriously,  most  defense  organizations  have  spotty  and  incomplete  quality 
measurements  [Jon9I].  The  hard  data  measures  provided  by  AMC/CSS  and  used  in  this  research 
were  defect  data  and  manhour  data. 

2.2.2  Defect  Data 

Jones  [Jon91]  states  that  since  the  cost  of  finding  and  fixing  bugs  has  historically  been 
the  largest  factor  in  software  cost,  one  of  the  most  important  hard-data  measurements  is  defect 
count.  A  defect  can  be  a  requirements  error,  design  defect,  coding  defect,  documentation  defect, 
or  a  bad  fix.  A  good  defect  count  measurement  system  can  improve  an  organization’s  defect 
removal  efficiency.  The  overall  U.S.  average  of  defect  removal  efficiency  by  organizations  is 
only  about  75%  [Jon91].  Measuring  defect  removal  efficiency  is  a  sign  that  an  organization  is 
on  the  leading  edge.  Organizations  with  a  high  defect  removal  efficiency  (95%  or  higher)  tend 
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to  be  optimal  in  three  other  aspects  when  compared  to  other  organizations  that  have  projects  of 
the  same  size  and  type  [Jon91]: 

1 .  they  have  the  shortest  schedules, 

2.  they  have  the  lowest  quantity  of  effort  level  in  terms  of  person-months  and 
person-hours,  and 

3.  they  have  the  highest  levels  of  user  satisfaction  after  release. 

The  average  organization  routinely  delivers  a  software  system  with  up  to  25%  of  the  total  defects 
still  undiscovered,  while  leading-edge  organizations  can  reduce  this  rate  to  5%  [Jon91]. 

2.2.3  Manhour  Data 

Manhour  effort  is  sometimes  difficult  to  quantify.  All  too  often  software  managers  over¬ 
estimate  their  team’s  ability  to  produce  code.  Instead  of  using  empirical  data  to  estimate 
production,  they  rely  on  educated  guesses.  Some  of  the  reasons  these  estimates  can  be  so  far  off 
is  that  managers  fail  to  account  for  time  loss  due  to  machine  downtime,  meetings,  paperwork, 
personal  time,  and  sickness,  etc.  [Bro95].  One  must  attempt  to  take  these  factors,  and  others, 
into  account  if  manhour  effort  is  to  be  recorded  accurately. 

Collecting  manhour  data  during  project  development  is  intuitively  useful  for  predicting 
other  development  projects  of  the  same  type.  However,  using  manhours  as  a  predictor  of  the 
amount  of  code  that  can  be  written  can  be  misleading.  Manhour  data  collected  while  developing 
relatively  simple  code,  with  little  complexity,  could  reveal  relatively  high  productivity. 

However,  manhour  data  collected  while  developing  highly  complex  code,  could  suggest  low 
productivity.  For  these  reasons,  the  complexity  of  the  code  must  be  factored  in  when  estimating 
the  manhours  needed  to  write  the  code. 
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2.3  Software  Product  Metrics 

The  concept  of  software  product  metrics  is  not  new.  Over  20  years  ago  Halstead 
originally  proposed  a  family  of  software  measures  known  as  Software  Science  [Hal77].  Halstead 
tried  to  capture  aspects  of  a  program  that  were  similar  to  physical  and  psychological 
measurements  in  other  disciplines.  He  claimed  his  software  science  metric  could  be  used  to 
predict  the  length  of  a  program  and  effort  level  needed  just  by  observing  certain  attributes  of  the 
program’s  code  [Hal77].  Although  Halstead’s  metric  has  been  questioned  repeatedly  by 
software  engineers  and  statisticians,  his  effort  established  the  new  discipline  of  software  science 
known  as  software  product  metrics.  The  software  community  now  has  a  variety  of  software 
product  measures  that  can  be  used  to  analyze  source  code. 

Two  particular  types  of  product  measures  that  dominate  the  interests  of  software 
engineers  are  program  size  and  various  types  of  program  complexity  measures.  This  research 
effort  focused  on  these  two  types  of  product  metrics.  The  following  introduces  and  defines  the 
software  product  measures  used  in  this  research. 

2.3.1  Program  Size  Measure 

There  are  many  ways  to  measure  the  size  of  a  program.  One  can  count  source  lines  of 
code  (LOG),  the  number  of  modules,  function  points,  or  the  number  of  statements,  etc.  The  LOG 
measure  is  the  most  popular  means  to  measure  the  size  of  a  program  possibly  because  it  is  the 
simplest  product  measure  to  collect.  The  basis  for  LOG  as  a  valuable  measure  is  that  program 
length  can  be  used  as  a  predictor  of  program  characteristics  such  as  reliability  and  ease  of 
maintenance  [She88].  Since  the  software  community  agrees  that,  to  a  large  extent,  the  amount  of 
effort  necessary  to  construct  a  program  depends  upon  the  number  of  lines  that  are  written,  the 
size  measure  naturally  becomes  a  dominating  factor  in  effort-related  studies.  The  size  of  a 
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program  is  claimed  to  be  an  important  measure  for  primarily  these  reasons:  it  is  easy  to  compute 
after  the  program  is  completed,  it  is  the  most  important  factor  for  many  models  of  software 
development,  and  productivity  is  normally  based  on  a  size  measure  [Con86].  It  has  been 
suggested  that  the  LOC  measure  be  regarded  as  a  baseline  metric  to  which  all  other  metrics  be 
compared  [She88]. 

The  software  community  has  used  several  different  methods  to  count  the  LOC  measure 
of  a  program.  Some  organizations  include  comment  lines  or  blank  lines  when  counting  the 
overall  LOC  measure.  However;  Conte  et  al.  [Con86]  state  a  line  of  code  is  any  line  of  program 
text  that  is  not  a  comment  or  blank  line,  regardless  of  the  number  of  statements  or  fi-agments  of 
statements  on  the  line.  This  specifically  includes  all  lines  containing  program  headers, 
declarations,  and  executable  and  non-executable  statements.  It  does  not  include  blank  lines  or 
comment  lines  [Con86].  The  important  factor  to  remember  when  using  any  size  measure  is  that 
the  method  of  counting  must  be  consistent  when  comparing  programs  against  one  another, 
especially  within  a  single  organization. 

2.3.2  Program  Complexity  and  Associated  Metrics 

The  complexity  of  a  program  is  of  major  importance  when  dealing  with  product  metrics. 
Wallace  et  al.  [Wal96]  state  that  highly  complex  software  is  prone  to  have  more  errors  than 
software  that  is  not  as  complex.  Complexity  beyond  a  certain  limit  hampers  a  person’s  ability  to 
understand  and  interpret  information.  The  same  psychological  factors  that  limit  a  person’s  ability 
to  do  mental  manipulations  of  more  than  “7  +/-  2”  objects  also  apply  to  software  [Wal96]. 
Therefore,  the  more  complex  a  piece  of  software  is  when  it’s  time  to  modify  it,  the  more  likely 
the  programmer  will  have  difficulty  understanding  it.  This  increases  the  chances  of  the 
programmer  making  an  error  in  the  modification. 
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Conte  et  al.  [Con86]  state  that  when  dealing  only  with  software,  complexity  is  a 
characteristic  of  the  software  interface  which  influences  the  resources  another  system  will 
expend  or  commit  while  interacting  with  the  software.  However,  from  the  human  point  of  view, 
complexity  deals  with  aspects  of  the  software  that  effect  the  programmer  performance  in 
designing,  developing,  understanding,  testing,  and  maintaining  the  software.  This  definition 
implies  that  complexity  can  be  attributed  to  the  software  itself,  its  interactions  with  other 
systems,  or  how  difficult  the  code  is  to  read  [Con86].  Fenton  states  that  there  are  four  different 
ways  to  interpret  complexity: 

1 .  problem  or  computational  complexity:  Deals  with  how  complex  the 
problem  is  we’re  trying  to  solve, 

2.  algorithmic  complexity:  Deals  with  the  complexity  of  the  algorithm  used  to 
solve  the  problem, 

3.  structural  complexity:  Deals  with  the  complexity  of  the  structure  used  to 
implement  the  above  algorithm,  and 

4.  cognitive  complexity:  Deals  with  the  effort  needed  to  understand  the 
software  [Fen97]. 

These  types  of  complexities  can  interact  with  each  other  by  cause  and  effect.  Reducing  or 
increasing  one  type  of  complexity  may  cause  other  types  of  complexity  to  reduce  or  increase.  A 
program’s  modules  or  procedures  can  be  described  as  having  high  or  low  levels  of  any 
combination  of  the  above  types  of  complexity. 

Brooks  [Bro95]  believes  that  complexity  causes  difficulty  in  communication  among 
team  members,  which  in  turn  leads  to  product  flaws,  cost  overruns,  and  schedule  delays. 
Complexity  makes  programs  hard  to  use,  makes  programs  difficult  to  extend  without  causing 
side  effects,  and  makes  programs  vulnerable  to  security  trapdoors.  Complexity  also  makes 
programs  harder  to  understand,  therefore  making  them  less  reliable  [Bro95]. 
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A  primary  goal  of  quantifying  program  complexity  is  to  determine  if  highly-complex 
modules  could  possibly  be  redesigned  to  make  the  module  more  testable  and  maintainable 
therefore  increasing  its  reliability  [Moe91].  The  ability  to  measure  implies: 

1 .  we  can  identify  high-complexity  modules  during  the  design  or  coding 
phase  (but  before  integration)  and  redesign  them,  and 

2.  we  can  identify  modules  in  existing  software  systems  that  are  potential 
problems,  since  complexity  has  been  found  to  be  directly  related  to 
error  density. 

There  have  been  several  product  metrics  developed  to  quantify  a  program’s  complexity. 
This  research  involved  three  such  metrics:  McCabe’s  Cyclomatic  Complexity,  Nesting  Level, 
and  Henry  and  Kafura’s  Information  Flow  Measure. 

2.3.2.1  McCabe’s  Cyclomatic  Complexity 

McCabe’s  Cyclomatic  Complexity  was  first  introduced  in  1976  [McC76].  This 
measurement  focuses  on  the  control  structure  of  a  computer  program  by  determining  all  the 
possible  independent  paths  from  start  to  finish  that  can  be  taken  during  execution.  This  metric 
has  remained  popular  for  several  years  primarily  because  it  is  simple  to  compute. 

One  may  see  a  problem  with  this  measurement  when  faced  with  a  backward  branch. 
Backward  branches  can  lead  to  an  infinite  number  of  paths  through  a  program,  resulting  in  an 
infinite  complexity  measure.  Note,  however,  that  this  metric  is  designed  to  compute  the 
program’s  independent  paths  and  not  all  possible  paths,  hence,  it  always  produces  a  finite 
measure. 

McCabe’s  measure  is  also  known  as  the  cyclomatic  number,  V(G),  which  is  computed 
by  depicting  a  program  as  a  strongly  connected  graph  G  with  n  vertices  or  nodes,  e  edges,  and  p 
connected  components.  For  example.  Figure  2-1  is  a  program  control  graph  with  entry  node  a 
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and  exit  node /  It  depicts  a  program  segment  that  has  decision  points  at  a  and  c.  That  means, 
upon  reaching  these  nodes  in  the  execution  of  the  segment,  there  are  two  possible  paths  the 
program  can  take. 

The  set  of  linear  independent  paths  of  the  flow  diagram  depicted  in  Figure  2-1  are 
illustrated  in  Figure  2-2.  A  linear  independent  path  is  a  unique  possible  path  a  program  can  take 
during  execution.  For  instance,  the  path  abf'm  Figure  2-2  shows  one  possible  path  the  program 
segment  can  take  during  execution.  Paths  acdf  and  ac^represent  the  only  other  possible  unique 
paths  the  program  segment  can  take. 


Figure  2-1.  A  flow  graph 


Figure  2-2.  Set  of  linear  independent  paths 
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Equation  2-1  computes  the  cyclomatic  number  of  a  program  module  G  which  is  equal  to 
the  maximum  number  of  linearly  independent  paths: 

V(G)=e-n  +  2p  (2-1) 

Computing  the  cyclomatic  complexity  for  the  flow  graph  depicted  in  Figure  2-1,  n  is  6, 
e  is  7,  and  p  is  l(only  one  component).  Using  equation  2-1  gives: 

V(G)  =1 -6  +  2  =  3 

McCabe  discovered  that  there  is  a  direct  relationship  between  the  associated  cyclomatic 
complexity  number  of  a  directed  graph  and  the  number  of  predicates  within  a  program.  That  is, 
the  cyclomatic  number  is  one  more  than  the  number  of  binary  predicates  in  the  statement.  A 
binary  predicate  is  when  only  two  possible  conditions  can  occur  at  a  decision  point.  For  example 
in  Figure  2-3  there  are  three  binary  predicate  statements  (If-Statements)  each  of  which  have  only 
two  possible  conditions.  The  possible  conditions  for  the  first  If-Statement  zxtA  >  B  or 
A  not  >  B.  Thus,  the  cyclomatic  complexity  number  of  the  segment  of  code  in  Figure  2-3  is  3. 
This  relationship  makes  it  much  easier  to  compute  the  cyclomatic  complexity  number, 
alleviating  the  need  to  construct  a  directed  graph.  The  cyclomatic  number  can  therefore  be 
conveniently  calculated  directly  from  a  program ’s  source  code  [Moe9 1  ] . 

McCabe  also  noted  that  compound  predicates  add  to  the  cyclomatic  complexity  of  a 
statement.  For  example  in  Figure  2-4,  the  If-Statement  predicate  is  compound  because  it  is 
checking  two  separate  binary  predicates.  Because  of  this,  each  conjunction  in  a  predicate  adds 
one  to  the  cyclomatic  complexity  number  of  a  statement.  Therefore,  the  cyclomatic  complexity 
number  for  figure  2-4  is  also  3. 
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IF  A  >  B  THEN 
IF  B  >  C  THEN 
MOVE  3  TO  B 
ELSE 

MOVE  7  TO  B 

ELSE 

MOVE  5  TO  B 
END  IF. 

Figure  2-3.  Multiple  If-Statement 


IF  A  >  B  AND  B  >  C 
MOVE  10  TO  A 
ELSE 

MOVE  5  TO  A. 


Figure  2-4.  A  Compound  If-Statement 


To  compute  the  cyclomatic  number  for  an  entire  program  X  that  consists  of  several 
modules,  the  cyclomatic  number,  V()Q,  is  equal  to  the  sum  of  the  individual  complexities  of  each 
module.  This  is  due  to  each  module  representing  a  single  connected  component  with  one  entry 
and  one  exit  point.  For  example,  let  there  exist  a  program  X  with  p  connected  components,  or 
modules.  Let p{i)  denote  the p  unique  connected  components,  where  i  ranges  from  1  to p.  Let  e, 
denote  the  number  of  edges  in  the  /*''  connected  component,  and  «,  denotes  the  number  of  nodes 
in  the  connected  component. 

Then: 


ViX)  =  e-n  +  2p 


/=!  /=! 


=  £(e,-n,  +  2)  (2-2) 

/=! 
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The  last  sum  represents  the  total  cyclomatic  number  for  the  program  where  p  is  equal  to  the 
number  of  connected  components  [McC76]. 

McCabe  also  points  out  that  the  overall  cyclomatic  number  of  a  program  can  be  easily 
computed  by  just  counting  the  number  of  total  binary  predicates  in  the  program,  including  any 
additions  for  compound  predicates,  and  adding  one  for  each  connected  component  (module)  in 
the  program  to  the  total  number  [McC76].  For  example.  Figure  2-5  illustrates  a  small  COBOL 
procedure  division  that  contains  two  modules.  In  this  program  segment  there  are  3  binary 
predicates  and  2  eonnected  components  (modules)  giving  a  cyclomatic  number  of  5. 


PROCEDURE  DIVISION. 
PROCEDURE- 1. 

IF  A  >  B  THEN 
ADD  10  TO  B 
ELSE 

SUBTRACT  10  FROM  B. 
PROCEDURE- 2. 

IF  C  EQUALS  D  THEN 
IF  D  >  20  THEN 
MOVE  20  TO  C 
ELSE 

MOVE  30  TO  C 

ELSE 

MOVE  ZERO  TO  D. 


Figure  2-5.  A  COBOL  Program’s  Procedure  Division 


The  results  of  McCabe’s  metric  can  be  used  in  an  operational  environment:  project 
members  can  be  advised  to  limit  their  software  modules  by  cyclomatic  complexity  in  addition  to 
physical  size.  Numerous  studies  [Wal79],  [HenSlb],  [War89],  [Sch79],  [Gib89],  and  [Hei94] 
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have  shown  that  high  measures  of  McCabe’s  cyclomatic  complexity  number  correlate  with  high 
levels  of  errors  in  software.  For  example,  Walsh  [Wal79]  looked  at  276  procedures  to  see  how 
cyclomatic  complexity  effected  errors  in  the  code.  He  found  that  modules  with  a  cyclomatic 
number  of  10  or  higher  experienced  21  percent  more  errors  than  those  modules  with  a 
cyclomatic  number  less  than  10.  Approximately  half  of  the  procedures  he  analyzed  had  a 
cyclomatic  number  of  10  or  greater. 

These  studies  have  shown  that  the  more  complex  a  module  is,  the  more  likely  it  will 
contain  errors.  Beyond  a  certain  threshold  of  cyclomatic  complexity,  the  chances  are  much 
greater  that  a  module  will  contain  errors.  The  particular  threshold,  or  upper  bound,  of 
cyclomatic  complexity  that  McCabe  established  is  10.  McCabe’s  intention  was  to  keep  the 
complexity  of  the  modules  manageable  and  allow  for  testing  all  the  independent  paths.  Limiting 
the  cyclomatic  complexity  of  software  modules  would  increase  the  overall  reliability  of  the 
software  [Wal96].  This  limit  is  waived  in  situations  with  single  multiway  decision  (case) 
statements  [Mcc76]. 

In  studying  testing  and  cyclomatic  complexity,  Wallace  et  al.  cited  that  there  are  several 
good  reasons  to  limit  cyclomatic  complexity.  Modules  that  are  highly  complex  are  more  likely 
to  have  errors,  are  more  difficult  to  understand,  are  harder  to  test,  and  require  more  work  to 
modify.  Studies  have  shown  that  modules  with  high  cyclomatic  complexity  correlated  strongly 
with  difficulty  in  understanding  and  modifying  software  [Cur79].  Purposely  setting  limits  of 
cyclomatic  complexity  at  every  stage  of  the  software  development  process  helps  avoid  the 
difficulties  associated  with  highly  complex  software.  Several  organizations  have  implemented 
cyclomatic  complexity  limits  to  their  software.  The  exact  number  to  use  as  a  limit,  however. 
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remains  debatable.  As  stated  earlier,  McCabe  originally  proposed  a  module  limit  of  10,  but 
limits  as  high  as  15  have  been  successfully  used  as  well  [Wal96]. 

23.2,2  Nesting  Level 

Nesting  enables  programmers  to  avoid  writing  an  “if’  or  loop  statement  with  an 
inordinate  amount  of  compound  conditionals.  This  is  possible  because  nested  statements  use  the 
conditions  of  previous  “if’  or  loop  statements  in  the  nested  structure.  Although  this  allows 
individual  “if’  or  loop  statements  to  be  more  manageable,  an  excessive  amount  of  nesting  can 
make  it  difficult  for  programmers  to  determine  what  conditions  must  be  met  before  a  statement 
is  executed  [Con86].  Nested  statements  may  not  be  easy  to  simpliiy  in  complex  programs  that 
require  satisfaction  of  many  conditions  before  execution  of  an  operation.  However,  if  possible, 
one  should  try  to  reduce  the  level  of  nesting  by  using  simple  Boolean  expressions  [Ada92]. 

Also,  case  statements  should  be  used  instead  of  nested  If-Statements  when  possible. 

To  determine  the  nesting  level  of  any  given  module,  each  statement  in  a  structure  must 
be  assigned  a  nesting  level.  This  can  be  calculated  by  recursively  carrying  out  the  following 
procedure  on  a  structure  [Con86]: 

1)  The  first  executable  statement  has  nesting  level  1 . 

2)  If  statement  a  is  at  level  /  and  statement  b  simply  follows  sequentially  after 
statement  a,  the  nesting  level  of  statement  b  is  also  equal  to  /. 

3)  If  a  statement  is  a  loop  or  conditional  statement  at  level  /,  the  next  statement 
will  be  at  level  /  +  1 . 

Figure  2-9  is  an  example  of  a  COBOL  structure  with  extensive  nesting.  The  nesting 
level  of  each  statement  is  listed  to  its  right. 
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Level 


IF  WS-COUNT  >10  1 

IF  WS-FLAG  =  "TRUE"  2 

IF  WS-PROFIT  <  500  3 

PERFORM  100 -CLOSE-SHOP  4 

ELSE  3 

IF  WS-PROFIT  >  5000  4 

PERFORM  200 -INVEST  5 

ELSE  4 

PERFORM  3 00 -KEEP-GOING.  5 


Figure  2-6.  An  Extensively  Nested  COBOL  Structure 


Although  McCabe  makes  no  distinction  between  the  cyclomatic  complexity  of  a  nested 
If-Statement  and  a  case  statement,  he  implies  that  a  case  structure  is  much  easier  to  understand 
than  a  nested  If-Statement  [McC76].  Shepperd  [Shep88]  also  cites  that  because  of  this,  a  case 
statement  shouldn’t  be  considered  as  complex  as  a  nested  If-Statement  when  it  comes  to 
cyclomatic  complexity.  It  has  been  suggested  that  a  case  statement  contribute  only  one  to  a 
module’s  cyclomatic  complexity,  or  perhaps  a  log2(«)  relationship,  where  n  is  the  number  of 
cases. 

2.3.23  Information  Flow  Complexity  Measure 

The  Information  Flow  Complexity  Measure  introduced  by  Henry  and  Kafiira  measures 
the  interprocedural  complexity  of  a  program  [Hen81],  which  considers  the  complexities  of 
procedures  and  modules  within  a  system  as  well  as  the  complexities  of  the  interfaces  between 
different  components  of  the  system.  This  measure  looks  to  identify  poor  functional 
decomposition  of  procedures  and  modules,  improper  modularization,  poorly  designed  data 
structures,  and  modifiability  [Hen79].  The  formula  that  computes  the  information  flow  measure 
of  a  module  is  illustrated  in  Equation  2-4. 
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(2-3) 


2 

Cp  =  length  *  (fan-in  *  fan-out) 

where: 

length  =  module  length. 

fan-in  =  number  of  local  flows  into  a  module  plus  the  number  of 

data  structures  from  which  a  module  retrieves  information. 

fan-out  =  number  of  local  flows  from  a  module  plus  the  number  of 
data  structures  which  the  module  updates. 

The  length  of  the  module  can  be  represented  by  LOC,  number  of  statements,  or  function 
points,  etc.  It  is  not  important  how  length  is  represented  as  long  as  it  is  always  represented  the 
same  way  when  analyzing  and  comparing  modules. 

A  local  flow  of  information  takes  place  from  a  module  ^  to  a  module  B  if  one  or  more  of 
the  following  conditions  take  place: 

1 .  If  module  A  calls  module  B. 

2.  If  module  B  calls  module  A  and  module  A  returns  a  value  to  module  B, 
which  module  B  uses. 

3.  If  module  C  calls  both  modules  A  and  B  passing  an  output  valued  from 
module  A  to  module  B. 

Figure  2-7  is  an  example  of  a  COBOL  procedure  that  calls  two  other  procedures: 
100-CHECK-IT  and  200-UPDATE-FILE.  Assume  the  procedure  shown  in  Figure  2-7  is  called 
by  two  different  procedures:  025-GET-COUNT  and  050-ADD-IT.  OOO-COUNT-IT  retrieves 
information  from  one  data  structure:  WS-COUNT-INC,  and  it  updates  two  unique  data 
structures:  WS-COUNT-INC  and  WS-FLAG-CHECK.  Figure  2-8  illustrates  the  calls  to  and 
from  the  procedure  with  a  structure  chart.  Because  COBOL  uses  global  data  structures  and  does 
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not  pass  variables  when  calling  other  procedures,  only  condition  1  of  the  above  definition  applies 
when  calculating  local  flow. 


OOO-COUNT-IT 

ADD  1  TO  WS-COUNT-INC. 

IF  WS-COUNT-INC  >  5 

PERFORM  100 -CHECK- IT 
MOVE  "TRUE"  TO  WS- FLAG- CHECK 
ELSE 

PERFORM  200 -UPDATE -FILE. 

MOVE  "FALSE"  TO  WS- FLAG -CHECK. 


Figure  2-7.  An  Example  COBOL  Procedure 


Figure  2-8.  Structure  Chart  for  Figure  2-7 
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The  following  illustrates  how  the  Information  Flow  Complexity  Measure  is  calculated 
for  Figure  2-7: 

length  =  6  6  statements 

fan-in  =  3  2  calls  into  the  procedure 

1  data  structure  it  retrieves  information  from 

fan-out  =  4  2  calls  from  the  procedure 

2  data  structures  are  updated 

Using  equation  2-4: 

Cp  =  6  *  (3  *  4f 
Cp  =  864 

Henry  and  Kafura  [Hen79]  used  the  Information  Flow  Complexity  Measure  to  determine 
if  a  correlation  existed  between  the  information  flow  measure  and  process  measures. 

Specifically,  they  looked  at  the  number  of  changes  made  on  the  system.  Initial  work  found  a 
strong  correlation  between  modules  with  a  high  Information  Flow  Complexity  Measure  number 
and  the  number  of  changes  made  to  each  of  those  particular  modules  or  procedures.  The  study 
further  revealed  a  correlation  between  defects  and  their  Information  Flow  measure  [Hen79]. 

2.3.3  Product  Measures  Estimating  Defects 

A  study  by  Henry  et  al.  [Hen79]  and  many  studies  using  McCabe’s  Cyclomatic 
Complexity  measure  [Wal79],  [HenSlb],  [War89],  [Sch79],  and  [Hei94]  have  found  that  the 
particular  complexity  product  metrics  studied  correlated  with  defects  found  in  the  code.  One  of 
the  hypotheses  of  this  research  is  that  a  positive  correlation  would  be  found  between  defect  data 
and  program  complexity.  If  it  can  be  determined  early  in  the  development  lifecycle  which 
modules  may  end  up  being  highly  complex,  these  modules  can  be  redesigned  to  try  to  reduce  the 
complexity.  Also,  if  it’s  not  feasible  to  change  the  modules  and  we  have  empirical  evidence  that 
suggests  a  correlation  between  highly  complex  modules  and  defects,  we  can  use  this  information 
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to  predict  extra  maintenance  efforts  or  schedule  slippage  that  may  occur  due  to  the  anticipated 
defects. 

2.4  Conclusions 

Although  product  metrics  have  existed  for  over  twenty  years,  evidence  of  their  use  by 
software  organizations  in  the  DoD  is  very  scarce.  The  COBOL  programming  language  is  an  old 
language  and  most  of  the  systems  developed  with  COBOL  are  also  old.  As  stated  earlier,  very 
little  work  has  been  done  with  metrics  on  COBOL.  This  means  very  little  empirical  data  is 
available  that  could  help  COBOL  system  managers  use  metrics  to  improve  processes.  The  Air 
Force  maintains  millions  of  lines  of  COBOL  code  on  hundreds  of  vital  computer  systems.  These 
systems  require  recurring  maintenance  throughout  their  lifecycle.  Over  time,  modules  or 
procedures  in  the  system  can  become  more  and  more  complex.  Once  this  happens,  a  system  can 
get  caught  in  a  vicious  circle  where  programmers  fix  a  problem,  but  increase  the  complexity. 

The  increased  complexity  introduces  yet  more  problems,  and  these  problems  must  be  fixed.  This 
can  continue  until  a  new  design  is  developed  and  released. 

Using  software  product  metrics  to  predict,  and  therefore  reduce,  future  life-cycle 
problems  would  be  a  valuable  asset  to  everyone  that  is  affected  by  software.  Moreover,  by 
detecting  problems  at  the  root,  managers  and  developers  can  produce  higher  quality  software  that 
will  be  more  reliable  throughout  its  lifecycle. 

2.5  Summary 

This  chapter  provided  detailed  background  information  on  several  software  product 
measures  derived  from  source  code.  The  following  chapter  describes  the  methodology  used  to 
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collect  and  use  the  product  measures  as  well  as  how  the  data  was  analyzed  once  all  the  measures 
were  collected. 
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3.  Methodology 


This  chapter  discusses  the  methodology  used  to  collect  and  analyze  the  COBOL  source 
code  product  measures  and  process  measures.  One  goal  of  this  research  was  to  analyze  a  large 
COBOL  legacy  system  that  had  at  least  200K  lines  of  code.  Another  requirement  was  that 
complete,  previous  versions  of  the  source  code  had  to  be  available  so  comparisons  could  be 
made  between  each  release. 

Source  code  measures  were  gathered  from  each  of  four  consecutive  major  releases  of  the 
code.  This  was  done  so  three  major  revisions  could  be  observed.  The  source  code  measures 
gathered  from  a  particular  release  were  compared  to  the  previous  release’s  source  code  measures 
to  observe  any  changes. 

In  the  research,  four  consecutive  major  releases  of  the  source  code  were  analyzed  from  a 
COBOL  system  that  contained  over  400K  LOC.  This  system,  the  Headquarters  On-line  System 
for  Transportation  (HOST),  is  currently  maintained  by  the  Air  Mobility  Command  (AMC)  / 
Computer  Systems  Squadron  (CSS)  at  Scott  AFB,  Illinois.  The  system  is  made  up  of  eight  major 
subsystems.  Five  of  these  subsystems  were  analyzed.  Each  of  these  subsystems  is  made  up  of 
several  COBOL  programs.  The  five  subsystems  contained  a  total  of  183  programs,  which  in  turn 
consisted  of  over  5,500  modules. 

The  first  step  in  this  research  was  to  decide  which  source  code  measures  would  be 
collected,  then  extract  these  measures  from  the  source  code  using  an  automated  tool,  and  finally 
deriving  sample  correlation  coefficients  and  computing  95%  confidence  intervals  for  the 
correlation  coefficients  that  showed  a  moderate  or  strong  linear  correlation. 
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3.1  Source  Code  Measures  Selected 

Size  and  complexity  measures  were  selected  as  the  measures  to  be  gathered.  The  size 
measure  was  chosen  because  it  has  proven  to  be  a  dominating  factor  for  estimating  software 
development  effort  [Fen97].  Several  studies  [Hen79],  [Wal79],  [HenSlb],  [War89],  [Sch79], 
and  [Hei94]  have  found  correlations  between  complexity  measures  and  defects.  This  research 
investigated  whether  the  size  and  complexity  measures  could  be  used  to  return  similar  results  for 
the  COBOL  system  being  analyzed. 

The  raw  product  measures  gathered  and  computed  can  be  found  in  Appendices  D  and  E. 
The  following  specific  size  measurements  were  gathered: 

1 .  number  of  statements  per  module, 

2.  number  of  statements  per  program, 

3.  average  number  of  statements  per  module, 

4.  number  of  modules  per  program,  and 

5 .  largest  module  per  program . 

The  types  of  complexity  measures  gathered  were  McCabe’s  Cyclomatic  Number, 
maximum  nesting  level,  and  Henry  and  Kafura’s  Information  Flow.  The  following  specific 
complexity  measurements  were  gathered: 

1.  cyclomatic  number,  information  flow,  and  maximum  nesting  level  per  module; 

2.  cyclomatic  number,  information  flow,  and  maximum  nesting  level  per  program; 

3.  average  cyclomatic  number,  information  flow,  and  maximum  nesting  level  per 
module;  and 

4.  module  with  highest  cyclomatic  number,  information  flow,  and  maximum 
nesting  level  in  program. 

3.2  COBOL  *‘EXIT”  Procedures 

COBOL  developers  are  routinely  directed  to  use  exit  paragraphs  or  procedures  at  the  end 
of  each  module  so  that  the  end  of  the  module  is  clearly  marked  in  the  program.  Exit  procedures 
perform  no  processing  and  are  used  just  to  provide  a  clean  termination  of  a  procedure.  An  exit 


34 


procedure  can  only  contain  the  exit  statement;  no  other  statements  are  allowed  in  an  exit 
procedure. 

The  HOST  software  system  contained  exit  procedures  to  terminate  virtually  every 
regular  procedure.  Because  exit  procedures  contain  only  an  exit  statement  and  do  no  processing, 
these  procedures  were  excluded  from  the  measures  collection  and  analysis.  This  reduced  the 
amount  of  modules  to  be  analyzed  to  approximately  half. 

3.3  Application  Used  to  Derive  Measures 

To  automate  the  process  of  gathering  product  measures  from  a  program’s  source  code  an 
application  is  needed  that  should  have  the  following  three  capabilities: 


1.  A  lexical  analyzer  created  specifically  for  the  program  language  being 
analyzed:  The  lexical  analyzer  parses  the  program’s  source  code  looking 
for  predefined  keywords  or  parts  of  grammar.  Each  time  the  lexical 
analyzer  finds  a  ke5word  or  grammar  it  creates  a  representation  or 
“token”  for  that  keyword  or  grammar. 

2.  The  ability  to  create  an  Abstract  Syntax  Tree  (AST):  Once  the  tokens 
have  been  created,  relationships  between  the  tokens  must  be  established. 
This  is  done  by  creating  an  AST.  Figure  3-1  is  a  pseudo-code 
representation  of  an  IF-THEN-ELSE  statement.  A  primitive 
representation  of  an  AST  for  the  statement  is  illustrated  in  Figure  3-2. 


If  a  >  b  then 
If  b  >  c  then 
a  :=  10; 
else 

a  :  =  20 

else 

a  :=  15 
end  if; 


Figure  3-1.  An  If-Statement 
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Figure  3-2.  An  If-Statement  AST 


3.  A  measurement  tool:  After  the  ASTs  have  been  created,  each  tree  must  be 
analyzed  to  count  the  particular  attributes  of  interest.  A  knowledge-based 
system  must  be  used  that  understands  the  syntax  of  the  specific  language 
being  analyzed  as  well  as  how  the  AST  is  being  represented.  This  system 
must  take  into  account  all  the  programming  structure  rules  associated 
with  the  language  in  order  to  gather  the  measurements  correctly. 


The  automated  tool  used  for  this  research  was  Refine/COBOL™.  It  provided  the  first 
two  capabilities  described  above.  To  accomplish  the  third  step,  additional  Refine/COBOU^ 
code  had  to  be  written. 

Refme/COBOL™  is  an  interactive  workbench  that  supports  key  tasks  in  working  with 
COBOL  source  code  [Rea95].  It  was  used  to  extract  the  product  measures  automatically  fi-om 
the  COBOL  source  code.  Refine/COBOL™  uses  the  Refine'^  programming  language.  This 
programming  language  supports  set  theory,  logic,  transformation  rules,  pattern  matching,  among 
others  [Rea90].  Refme/COBOL™  uses  these  features  to  analyze  the  logic,  data  components  and 
relationships  in  a  COBOL  program  and  creates  an  Abstract  Syntax  Tree  (AST).  Once  the  AST  is 
built  for  a  program,  Reftne/COBOL™  code  can  be  written  to  extract  specific  data  from  the  AST. 

Figure  3-3  is  an  example  COBOL  If-Statement.  Figure  3-4  is  an  AST  subtree  that 
represents  the  specific  COBOL  If-Statement  in  Figure  3-3.  Refme/COBOL™  breaks  the 
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statement  down,  in  this  case  the  If-Statement,  into  its  smallest  parts  while  maintaining  the 
relationships  between  each  part  of  the  statement. 

IF  CUSTOMER- STATUS  OF  ORDER-OUT  >  1  THEN 

SUBTRACT  1  FROM  CUSTOMER- STATUS  OF  ORDER-OUT. 


Figure  3-3.  A  COBOL  If-Statement 
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Figure  3-4.  An  AST  of  an  If-Statement 


Not  all  statements  of  the  same  type  have  identical  subtrees;  the  AST  that  is  built 
represents  the  specific  code  being  analyzed.  For  example,  two  If-Statements  may  have 
completely  different  ASTs  depending  on  the  complexity  of  each  statement.  The  AST  in 
Figure  3-6  represents  the  slightly  more  complex  If-Else-Statement  shown  in  Figure  3-5. 
Compared  with  Figure  3-4,  many  more  parameters  are  involved. 
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IF  GREEN-WIDGETS  OF  ORDER- IN  =  ZERO  OR 
RED-WIDGETS  OF  ORDER- IN  =  ZERO  THEN 

MULTIPLY  .93  BY  WIDGET-PRICE  OF  ORDER-OUT 

ELSE 

MOVE  ZERO  TO  RED-WIDGETS  OF  ORDER- IN. 


Figure  3-5.  A  More  Complex  COBOL  If-Statement 
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Figure  3-6.  An  AST  of  a  More  Complex  If-Else-Statement 


Because  of  these  differences,  the  Refine/COBOL™  code  that  was  developed  to  gather 
measures  from  the  ASTs  was  written  to  handle  the  different  configurations  a  COBOL 
statement’s  AST  can  entail.  All  of  these  possible  configurations  are  defined  in  the 
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Refme/COBOL™  User ’s  Guide  [Rea95].  The  ReJine/COBOL™  code  that  was  written  to 
compute  and  gather  source  code  measures  can  be  found  in  Appendix  A. 

3.3.1  Computing  Size  Measures 

As  stated  in  Chapter  2,  there  are  a  variety  of  ways  to  measure  the  size  of  a  module.  The 
most  popular  means  of  measuring  size  is  lines  of  code  (LOC).  Because  the  automated  tool  being 
used  did  not  have  the  capability  of  extracting  LOC  from  the  source  code,  the  number  of 
statements  per  module  was  used  instead.  This  also  seemed  to  be  a  better  measure  for  observing 
any  changes  in  the  code  because  statements  can  sometimes  take  up  several  lines  of  code.  For 
example,  if  a  statement  was  added,  deleted,  or  changed  it  would  not  show  bias  to  larger 
statements  that  may  take  up  several  LOC  or  a  smaller  statement  that  may  take  up  only  one  LOC. 

3.3.2  Computing  McCabe’s  Cyclomatic  Number 

McCabe’s  Cyclomatic  Number  was  derived  by  writing  code  that  analyzed  each 
conditional  or  loop  statement  in  a  module  and  deriving  the  overall  cyclomatic  number  for  the 
module  by  using  the  formula  described  in  Chapter  2  of  this  document. 

3.3.3  Computing  Henry  and  Kafura ’s  Information  Flow  Measure 

The  Information  Flow  Measure  was  derived  by  writing  code  that  analyzed  every 
statement  in  the  module  to  determine  whether  or  not  variables  were  being  used  or  updated  in  the 
statement.  COBOL  uses  only  global  variables  in  a  program  and  does  not  pass  variables  back  and 
forth  between  procedures.  Because  of  this,  the  scope  of  determining  the  local  flow  of 
information  from  or  to  a  procedure  was  narrowed  to  using  only  the  first  condition  of  what 
constitutes  a  local  flow  described  in  Chapter  2. 
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3.3.4  Computing  Maximum  Nesting  Level 

The  maximum  nesting  level  of  a  module  was  determined  by  writing  code  that  analyzed 
each  conditional  and  looping  statement  in  the  module  and  determining  which  of  these  statements 
had  the  highest  nestling  level  as  defined  in  Chapter  2. 

3.4  Gathering  the  Process  Measures  and  Source  Code  Measures 

AMC/CSS  provided  four  complete,  consecutive  versions  of  the  five  subsystems  for 
analysis.  The  earliest  version  of  the  code  received  was  established  as  the  baseline  version.  The 
three  subsequent  versions  were  considered  major  releases.  All  measures  were  gathered  and 
organized  separately  by  release. 

3. 4. 1  Gathering  Process  Measures  by  Release 

All  changes  that  are  made  during  each  major  release  are  dictated  by  either  a  Baseline 
Change  Request  (BCR)  or  a  System  Problem  Report  (SPR).  BCRs  are  initiated  when  users  need 
to  add  to,  or  change,  the  functionality  of  the  system,  or  when  users  find  problems  with  the 
system.  SPRs  are  initiated  internally  in  the  development  organization  when  a  problem  is  found 
in  the  system.  For  the  HOST  system,  BCRs  and  SPRs  are  organized  by  subsystems.  In  other 
words,  a  BCR  or  SPR  will  be  associated  with  only  one  subsystem.  If  a  change  is  needed  that  will 
modify  more  than  one  subsystem,  a  separate  BCR  or  SPR  will  be  drawn  up  for  each  subsystem. 

All  the  BCRs  and  SPRs  associated  with  the  three  major  releases  and  which  were 
analyzed  in  this  research  were  provided  by  AMC/CSS.  In  addition,  an  Impact  Analysis 
Worksheet  (lAW)  accompanied  each  BCR  and  SPR.  An  lAW  estimates  how  many  programs 
will  need  to  be  added,  if  any,  and  which  programs  will  need  to  be  changed.  It  also  gives 
estimates  on  the  number  of  LOCs  that  will  be  added,  changed,  or  deleted,  and  the  estimated 
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number  of  manhours  that  will  be  required  to  make  the  additions  or  changes.  AMC/CSS  takes 
this  a  step  further  after  the  additions  or  changes  have  been  made  by  providing  the  actual 
programs  added  or  changed  including  the  LOCs  added,  changed,  or  deleted  as  well  as  the  total 
number  of  manhours  it  took  to  accomplish  the  task  for  each  program. 

3.4.2  Gathering  Source  Code  Measures  by  Release 

All  code  from  the  baseline  version  was  analyzed  and  source  code  measures  were 
gathered  and  entered  into  a  spreadsheet.  The  lAWs  provided  a  detailed  list  of  all  the  programs 
that  were  changed  or  added  in  each  major  release.  Therefore,  it  was  only  necessary  to  collect 
and  analyze  the  source  code  measures  from  the  programs  that  actually  were  changed  in  each 
major  release.  Once  all  the  source  code  measures  for  each  of  the  major  release  were  gathered, 
they  were  entered  in  a  spreadsheet  along  with  the  baseline’s  source  code  measures.  Differences 
in  the  product  measures  could  then  be  easily  observed  between  the  releases. 

3.4.2.1  Additional  Source  Code  Measures 

Although  the  lAWs  provided  the  number  of  LOCs  that  were  changed,  added,  or  deleted 
in  a  program,  the  data  could  not  be  used  for  the  purpose  of  this  research.  This  is  because  this 
research  was  interested  only  in  the  Procedure  Division  of  the  COBOL  programs.  LOC 
modifications  listed  in  the  lAW  include  all  divisions  of  the  COBOL  program.  Hence,  each 
program  that  was  changed  was  examined  with  a  text  editor  to  see  which  actual  changes  were 
made  only  in  the  Procedure  Division  of  each  program.  Once  these  were  gathered,  they  were  also 
entered  into  a  spreadsheet  along  with  the  source  code  measures. 
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3.5  Comparing  Measures  Gathered 

The  Statistix®  software  package  was  used  to  compute  the  correlations  between  sets  of 
data.  Scatter  plot  were  constructed  and  sample  correlation  coefficients  were  computed  for  the 
compared  measures.  This  was  done  to  see  if  any  positive  correlations  existed  between  process 
measures  such  as  defects  or  manhours  with  product  measures  derived  from  the  source  code  such 
as  size  or  complexity.  A  high  positive  correlation  between  measures  means  that  a  high  number 
in  a  one  measure  will  result  in  a  relatively  high  number  in  the  other  measure  and  vice  versa. 

When  trying  to  draw  relationships  between  data,  constructing  a  scatter  plot  should  be  the 
first  step.  Visually  inspecting  the  data  with  a  scatter  plot  can  often  reveal  features  that  could  be 
overlooked  if  only  tabular  data  was  examined  [Dev95],  [Ana96].  The  scatter  plot  should  give 
insight  on  whether  there  is  a  correlation  between  the  data  and  whether  the  correlation  is  positive 
or  negative. 

After  constructing  scatter  plots  for  all  the  correlations,  the  Pearson  Correlation  was  used 
to  compute  the  sample  correlation  coefficient  between  the  sets  of  data.  The  Pearson  correlation 
returns  a  sample  correlation  coefficient  r  which  measures  the  degree  of  linear  relationship 
between  the  set  of  data  [Ana96].  Devore  [Dev95]  states  that  the  strength  of  the  correlation 
between  a  set  of  data  is  said  to  be 

•  strong  if.8<|r|<l, 

•  moderate  if  .5  <  jrl  <  .8,  and 

•  weak  if  0  <  |r|  <  .5. 

3.6  Computing  Confidence  Intervals 

Confidence  intervals  were  computed  for  compared  measures  that  had  a  moderate  or 
strong  sample  correlation  coefficient.  Normally,  confidence  intervals  can  only  be  computed  on 
data  that  have  a  normal  population  distribution  and  for  which  the  standard  deviation  is  know  for 
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the  population.  However,  these  requirements  can  be  waived  by  using  the  Central  Limit  Theorem 
when  a  large  sample  of  data  is  being  measured.  Generally,  a  sample  of  data  is  considered  large 
if  the  population  is  >  30  [Dev95]. 

For  the  purpose  of  this  research,  the  sample  correlation  coefficient,  r,  and  the  sample 
data  size  is  used  to  determine  the  95%  population  confidence  interval  for  each  compared 
measure  that  had  a  moderate  or  strong  sample  correlation  coefficient.  The  method  used  for 
computing  the  confidence  interval  was  taken  from  Devore’s  Probability  and  Statistics  text 
[Dev95]. 

3. 7  Problems  with  Defect  Data 

This  research  initially  focused  on  defect  data  as  the  primary  process  measure  for  which 
product  measures  would  be  correlated  against.  However,  because  the  defect  data  was  recorded  at 
a  level  that  did  not  map  to  specific  programs  or  code,  the  data  could  not  be  used  to  draw  any 
correlations  with  product  measures.  The  following  explains  this  further. 

AMC/CSS  handles  each  BCR  and  SPR  as  a  complete  software  development  cycle 
including:  analysis,  preliminaiy  design,  detail  design,  coding,  unit  testing,  and  formal  testing. 
They  record  defect  data  by  BCR  or  SPR  and  prioritize  the  defect  according  to 
MIL-STD-498  [Mil94]  as  illustrated  in  Table  3-1.  The  defects  are  categorized  according  to 
phase  of  the  development  cycle  in  which  they  were  detected.  Appendix  C  contains  the  defect 
data  provided  by  AMC/CSS.  It  displays  defects  by  release  and  BCR  or  SPR.  It  also  shows 
which  stage  of  the  development  cycle  the  defect  was  detected. 

Because  the  data  provided  was  at  such  a  high  level,  it  could  not  be  determined  which 
program  or  module  was  the  cause  of  the  defect.  Therefore,  this  research  was  unable  to  use  the 
defect  data  to  draw  any  correlations  with  other  measures. 
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Table  3-1.  Defect  Classifications  According  to  MIL-STD-498  [Mil94] 


Priority 

Applies  if  a  problem  could: 

1 

a.  Prevent  the  accomplishment  of  an  operational  or  mission  essential 
capability 

b.  Jeopardize  safety,  security,  or  other  requirement  designated  “critical” 

2 

a.  Adversely  affect  the  accomplishment  of  an  operational  or  mission 
essential  capability  and  no  work-around  solution  is  known 

b.  Adversely  affect  technical,  cost,  or  schedule  risks  to  the  project  or  to 
lifecycle  support  of  the  system,  and  no  work-around  solution  is  known 

3 

a.  Adversely  affect  the  accomplishment  of  an  operational  or  mission 
essential  capability  but  a  work-around  solution  is  known 

b.  Adversely  affect  technical,  cost,  or  schedule  risks  to  the  project  or  to 
lifecycle  support  of  the  system,  but  a  work-around  solution  is  known 

4 

a.  Result  in  user/operator  inconvenience  or  annoyance  but  does  not  affect  a 
required  operational  or  mission  essential  capability 

b.  Result  in  inconvenience  or  annoyance  for  development  or  support 
personnel,  but  does  not  prevent  the  accomplishment  of  those 
responsibilities 

5 

a.  Any  other  effect. 

3.8  Comparing  Manhours  with  Product  measures 

The  research  also  focused  on  the  manhours  measures  reported  on  the  lAWs.  Manhours 
were  mapped  to  each  program  that  was  changed  or  created.  The  manhour  data  did  not  map  to 
lower  levels  such  as  the  modules  or  statements  of  the  program.  Ergo,  each  correlation  was 
computed  by  using  the  program  totals  for  each  of  the  product  measures.  The  specific  manhour 
correlations  derived  as  well  as  the  results  and  discussions  of  the  manhour  correlations  are 
presented  in  Chapter  4. 

3. 9  Comparing  Product  Measures  with  Product  measures 

This  research  also  investigated  correlations  between  product  measures.  It  investigated 
whether  the  product  measures  derived  from  the  source  code  correlated  with  one  another.  The 
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product  measures  were  derived  from  the  source  code  at  the  module  level  and  compared  at  the 
module  level.  Two  different  types  of  product  measure  comparisons  were  investigated. 

The  first  type,  derived  from  the  baseline  version  of  code,  reflects  the  status  of  the  code 
before  any  changes  were  made  in  subsequent  versions.  This  comparison  looked  at  product 
measures  from  every  module  in  the  systems  and  derived  sample  correlation  coefficients  between 
the  product  measures.  For  example,  it  investigated  whether  the  size  of  a  module  positively 
correlated  with  the  cyclomatic  complexity  of  the  module. 

The  second  type,  derived  from  the  changed  or  added  modules  from  the  three  revisions, 
investigated  whether  changes  in  one  source  code  measure  effected  changes  to  other  source  code 
measures.  This  comparison  looked  at  changes  for  each  of  the  product  measures  for  every 
module  in  the  systems  that  experienced  a  change.  It  took  the  differences  from  each  product 
measure  between  revisions  and  derived  sample  correlation  coefficients  for  the  differences.  For 
example,  it  investigated  if  a  change  in  the  size  of  a  module  positively  correlated  with  a  change  in 
the  cyclomatic  complexity  of  the  module. 

The  specific  product  correlations  derived  as  well  as  the  results  and  discussions  of  the 
product  measure  correlations  are  presented  in  Chapter  4. 

3.10  Summary 

This  chapter  has  discussed  the  methodology  used  to  collect  the  software  product  and 
process  measures.  It  outlined  the  types  of  measures  that  were  examined  for  correlations  as  well 
as  how  the  degree  of  correlations  were  computed.  It  also  explained  how  confidence  intervals 
were  computed  for  the  compared  data  that  had  moderate  or  strong  sample  correlation 
coefficients.  The  specific  measures  as  well  as  the  results  and  discussions  of  this  methodology 
are  presented  in  Chapter  4  of  this  paper. 
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4,  Data  Analysis  and  Results 


This  chapter  reports  and  discusses  the  findings  of  the  methodology  chapter  of  this  thesis. 
It  displays  the  scatter  plots  and  the  degree  of  linear  correlation  for  each  of  the  compared 
measures.  95%  confidence  intervals  were  computed  for  those  comparisons  that  had  a  moderate 
or  strong  sample  correlation  coefficient.  The  measures  compared,  the  sample  correlation 
coefficients,  and  the  confidence  intervals  will  be  summarized  in  a  table  for  each  category  of 
measures.  In  each  table,  r  represents  the  sample  correlation  coefficient;  CIl  and  CIu  represent 
the  lower  and  upper  bound  confidence  intervals,  respectively. 

This  chapter  will  then  elaborate  on  the  findings  and  give  some  insight  on  what  the 
findings  may  indicate.  These  findings  may  then  be  used  to  determine  whether  AMC/CSS  should 
consider  modifying  certain  processes  in  their  measurement  procedures. 

4. 1  Using  Defect  Data  for  Prediction 

From  the  onset,  one  of  the  hypotheses  of  this  research  was  that  a  positive  correlation 
could  be  found  between  defect  data  and  program  complexity.  A  study  by  Henry  et  al.  [Hen79] 
and  several  studies  using  McCabe’s  Cyclomatic  Complexity  measure  [Wal79],  [HenSlb], 
[War89],  [Sch79],  and  [Hei94]  discovered  correlations  between  the  particular  complexity  metric 
being  used  and  defects  found  in  the  specific  systems  analyzed.  If  this  research  could  have  shown 
a  positive  correlation  between  defect  data  and  complexity  measures,  it  could  have  provided 
AMC/CSS  with  information  that  could  be  used  for  predicting  later  lifecycle  workloads.  For 
instance,  if  it  could  be  shown  that  higher  complex  modules  resulted  in  higher  defects  in  the  code, 
this  information  could  possibly  be  used  to  predict  a  high  number  of  errors  for  highly  complex 
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modules.  In  turn,  as  Jones  states  [Jon91],  this  could  be  used  to  predict  maintenance  efforts,  cost 
overruns,  or  schedule  slips  that  occur  later  in  the  software’s  lifecycle  for  highly  complex 
modules.  However,  the  defect  data  collected  by  AMC/CSS  did  not  map  to  the  specific  code  or 
program  that  caused  the  defect.  Because  the  defects  did  not  map  to  code,  this  research  was 
unable  to  investigate  relationships  between  the  defect  data  and  the  complexity  of  the  code. 


4.2  Manhour  Data  Comparisons 

The  following  definitions  apply  for  the  product  measures  used  to  compute  the  degree  of 
correlation  with  the  manhours  measure: 

•  Affected  Statements:  The  total  number  of  statements  that  were  either  added,  changed, 
or  deleted  in  the  program.  For  example  if  a  module  had  two  statements  added,  two 
statements  deleted,  and  two  statements  changed,  the  total  “affected  statements”  is 
six. 

•  Pre-Cyclomatic  Complexity:  The  total  cyclomatic  number  of  the  program  before  the 
change. 

•  Pre-Information  Flow:  The  total  information  flow  of  the  program  before  the  change. 

•  Pre-Number  of  Statements:  The  total  number  of  statements  of  the  program  before  the 
change. 

•  Post-Cyclomatic  Complexity:  The  total  cyclomatic  number  of  the  program  after  the 
change. 

•  Post-Information  Flow:  The  total  information  flow  of  the  program  after  the  change. 

•  Post-Number  of  Statements:  The  total  number  of  statements  of  the  program  after  the 
change. 

•  Change  in  Cyclomatic  Complexity:  The  net  change  in  cyclomatic  complexity  for  a 
module  (can  be  negative). 

•  Change  in  Information  Flow:  The  net  change  in  information  flow  for  a  module  (can 
be  negative). 

•  Change  in  Program  Size:  The  net  change  in  the  number  of  statements  for  a  module 
(can  be  negative). 


47 


Scatter  plots  were  constructed  and  sample  correlation  coefficients  were  eomputed  for  the 
following  four  categories: 

1 .  Manhours  vs.  Affected  Statements 

2.  Manhours  vs.  Post'-Cyclomatic  Complexity 

3.  Manhours  vs.  Post' -Information  Flow 

4.  Manhours  vs.  Post' -Number  of  Statements 

These  measurements  were  taken  for  39  programs  that  were  either  changed  or  added 
during  the  three  version  releases  of  the  software  observed.  The  raw  product  measurement  data 
used  for  computing  the  degree  of  correlations  can  be  found  in  Appendix  G. 

Table  4-1  illustrates  the  sample  correlation  coefficients  for  the  manhour  and  product 
measures  outlined  above.  It  also  shows  the  95%  confidence  intervals  for  the  sample  correlation 
coefficient  that  showed  a  strong  linear  correlation  between  the  measures.  Figure  4-1  is  a  scatter 
plot  that  illustrates  the  linear  relationship  between  manhours  and  affected  statements.  The 
scatter  plots  for  the  remaining  correlations  can  be  found  in  Appendix  H. 


Table  4-1.  Initial  Manhour  Sample  Correlation  Coefficients  &  CIs 


r 

EM 

CIu 

Source  Code  Measure 

.94 

.88 

.97 

Affected  Statements 

.39 

- 

- 

Post-Cyclomatic  Complexity 

-.03 

- 

- 

Post-Information  Flow 

.48 

“ 

- 

Post-Number  of  Statements 

'  Only  “Post”  measures  were  observed  because  some  code  (new  code)  did  not  have  “Pre”  measures. 
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Affected  Statements  Vs.  Manhours 


TLfA-n’hniuy 


Figure  4-1.  Scatter  Plot  for  Manhours  Vs.  Affected  Statements 

4.2.1  Comparing  Manhours  with  Affected  Statements 

If  empirical  data  can  be  kept  for  ongoing  development  projects  for  the  number  of 
manhours  it  actually  takes  to  produce  code,  this  data  could  be  used  to  help  managers  estimate 
future  projects  of  similar  types  more  precisely.  With  this  in  mind,  this  research  attempted  to  see 
if  the  manhour  data  being  collected  by  AMC/CSS  along  with  the  affected  statements  data 
derived  from  the  source  code  could  be  used  for  estimating  effort  in  future  projects.  If  a  high, 
positive  correlation  existed  between  manhours  and  the  number  of  statements  affected  during  a 
change,  these  findings  could  be  used  as  empirical  data  to  provide  AMC/CSS  with  information 
that  may  help  them  estimate  the  effort  that  will  be  needed  on  other  projects  of  the  same  nature. 
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The  findings  show  a  very  high,  positive  correlation  with  the  number  of  statements 
affected  and  the  number  of  manhours  applied.  It  also  showed  a  tight  confidence  interval 
suggesting  that  the  correlation  coefficient  for  the  population  would  be  strong.  AMC/CSS 
estimates  the  number  of  affected  statements  a  project  will  take.  However,  sometimes  these 
estimates  were  somewhat  inaccurate.  This  is  to  be  expected  because  if  is  difficult  to  know 
exactly  how  many  LOCs  it  will  take  to  complete  a  change.  However,  if  more  accurate  estimates 
of  affected  statements  could  be  made,  and  knowing  that  manhours  correlate  highly  with  affected 
statements,  this  information  could  be  used  to  estimate  the  amount  of  time  that  will  be  needed  to 
complete  a  project. 

4.2.2  Comparing  Manhours  with  Complexity  and  Size  Measures 

As  Table  4-1  illustrates,  only  weak  sample  correlation  coefficients  were  found  with  the 
manhour  data  against  cyclomatic  complexity,  information  flow,  and  number  of  statements.  This 
was  particularly  disappointing  for  the  complexity  measures  because  this  research  had 
hypothesized  that  complexity  would  affect  the  time  it  took  to  make  changes  to  the  code.  If  it  had 
turned  out  that  the  manhours  were  highly  correlated  with  the  complexity  of  the  code  it  could 
serve  a  two-fold  purpose: 


1 .  It  would  give  managers  and  developers  estimating  ability  before  code  is 
even  written.  If  it  can  be  derived  from  the  specifications  how  complex  the 
code  will  be  by  determining  the  cyclomatic  number  or  information  flow,  the 
information  could  be  used  to  help  estimate  the  effort  needed,  and 

2.  It  could  give  managers  and  developers  advanced  warning  of  code  that  may 
take  longer  than  expected  to  write.  This  could  enable  the  developers  to 
restructure  the  specifications  in  an  attempt  to  reduce  the  complexity  of  the 
code. 
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This  research  looked  at  size  vs.  manhours  to  see  if  perhaps  the  size  the  module  had  an 
effect  on  the  manhours.  It  investigated  whether  larger  modules  were  more  complex,  therefore 
making  them  more  difficult  to  change  or  extend.  This  comparison  also  turned  up  a  weak  linear 
correlation.  Consequently,  for  the  particular  organization  and  application  researched,  no 
correlation  was  found  between  the  size  of  a  module  and  the  manhours  needed  to  modify  it. 

It  is  difficult  to  say  why  no  correlations  existed  with  this  comparison.  Brooks  [Bro95] 
cites  many  factors  that  may  influence  the  manhour  tracking  such  as  computer  downtime, 
meetings,  informal  conversations,  paperwork,  personal  time,  and  sickness,  etc.  If  these  factors, 
or  others,  were  included  in  the  identification  of  the  manhours  that  went  into  a  project,  it  would  be 
very  difficult  to  draw  any  correlations. 

4.2.3  Further  Analysis  of  Manhour  Data 

Although  not  originally  planned,  further  analysis  was  conducted  on  the  manhours  data 
by  segregating  the  data  from  the  revisions  into  two  categories:  new  code  and  changed  code.  In 
other  words,  this  research  looked  at  the  same  types  of  correlations  between  manhours  and  the 
product  measures  investigated  above;  however,  now  the  correlations  were  done  on  two  different 
categories  of  the  manhours  data.  There  were  10  new  programs  added  and  29  programs  changed 
over  the  period  of  the  three  releases  for  a  total  of  39  programs.  See  Appendix  G  for  the  raw 
product  measures. 

4.3  Comparing  Manhours  with  Only  Changed  Code 

There  were  29  programs  that  were  changed  by  direction  of  a  BCR  or  SPR  over  the  three 
revisions  of  the  system  observed  in  this  research.  Although  the  sample  size  was  only  29,  it  is 
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considered  large  enough  to  use  the  Central  Limit  Theorem^  and  consider  to  have  a  normal 
distribution. 

Scatter  plots  were  constructed  and  sample  correlation  coefficients  were  computed  for  the 
following  7  categories  for  the  new  code: 

1 .  Manhours  vs.  Affected  Statements 

2.  Manhours  vs.  Pre^-Cyclomatic  Complexity 

3.  Manhours  vs.  Pre^-Information  Flow 

4.  Manhours  vs.  Pre^-Number  of  Statements 

5.  Manhours  vs.  Post-Cyclomatic  Complexity 

6.  Manhours  vs.  Post-Information  Flow 

7.  Manhours  vs.  Post-Number  of  Statements 

These  sample  correlation  coefficients  accounted  only  for  the  code  changed  during  the 
three  version  releases  of  the  software  observed.  This  segregation  of  the  code  was  done  to  see  if 
any  additional  information  could  be  derived. 

Because  this  dealt  with  strictly  changed  code,  the  analysis  looked  for  correlations  with 
the  source  code  measures  before  and  after  the  change.  The  raw  product  measures  for  the 
changed  code  can  be  found  in  Appendix  G. 

Table  4-2  illustrates  the  sample  correlation  coefficients  for  manhour  and  product 
measure  data  described  in  Chapter  3  of  this  paper.  It  also  shows  the  95%  confidence  intervals 
for  the  sample  correlation  coefficients  that  showed  a  moderate  linear  correlation  between  the 
measures.  Figure  4-2  is  the  scatter  plot  illustrating  the  correlations  between  manhours  and 
affected  statements.  The  scatter  plots  for  the  remaining  correlations  can  be  found  in 
Appendix  H.  The  following  sections  will  elaborate  further. 


^  Generally,  the  Central  Limit  Theorem  considers  a  data  set  large  enough  to  represent  a  normal  distribution 
if  the  data  set  is  >  30. 

^  “Pre”  measures  were  now  correlated  because  new  code  is  not  being  used  in  this  category 
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Table  4-2.  Sample  Correlation  Coefficients  &  CIs  for  Only  Changed  Code 


r 

CIl 

CIu 

Measure 

.52 

.19 

.75 

Affected  Statements 

.12 

- 

Post-Cyclomatic  Complexity 

-.05 

- 

- 

Post-Information  Flow 

.10 

- 

- 

Post-Number  of  Statements 

.08 

- 

- 

Pre-Cyclomatic  Complexity 

-.08 

- 

- 

Pre-Information  Flow 

.05 

- 

- 

Pre-Number  of  Statements 

Affected  Statements  Vs  Manhonrs 


Figure  4-2.  Manhours  vs.  Affected  Statements  (Changed  Code) 


4.3.1  Comparing  Manhours  with  Affected  Statements  (changed  code) 

The  sample  correlation  coefficient  between  manhours  and  affected  statements  dropped 
significantly  for  changed  code  versus  new  code.  It  now  showed  only  a  moderate,  bordering  on 
weak,  linear  correlation.  This  suggested  that  the  new  code  had  a  significant  influence  on  the 
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high  linear  correlation  of  the  two  sets  of  data  when  the  changed  code  and  new  code  were 
correlated  together  in  the  previous  section. 

The  95%  confidence  interval  also  widened  significantly.  This  reveals  that  it  is  unlikely 
that  a  moderate  linear  relationship  exists  for  the  correlation  coefficient  from  the  population  of 
only  changed  code. 

The  fact  that  the  new  code  had  such  a  significant  influence  on  the  initial  manhour 
comparisons  could  suggest  that  it  is  much  easier  to  predict  the  time  it  takes  to  develop  code  from 
scratch  versus  changing  existing  code.  This  perhaps  could  be  attributed  to  many  factors  which 
make  it  more  difficult  to  make  changes  in  existing  code  such  as  the  complexity  of  the  existing 
code,  the  size  of  the  existing  modules,  determining  how  to  extend  the  existing  code,  determining 
how  modules  are  dependent  upon  one  another,  and  cross-team  communications,  etc  [Jon91]. 

4.3.2  Comparing  Manhours  with  Complexity  and  Size  (changed  code) 

As  Table  4-2  illustrates,  only  weak  sample  correlation  coefficients  were  found  with  the 
manhour  data  against  cyclomatic  complexity,  information  flow,  and  number  of  statements  for 
both  before  and  after  the  change.  These  sample  correlation  coefficients  were  significantly 
weaker  than  when  the  sample  correlation  coefficients  were  computed  with  both  the  changed  code 
and  new  code.  This,  once  again,  would  suggest  that  the  new  code  had  a  significant  influence  on 
the  slightly  higher  (although  still  weak),  positive  correlation  of  the  two  sets  of  data  when  the 
changed  code  and  new  code  were  correlated  together  in  the  previous  section.  The  reason  for  this 
is  a  topic  for  future  research. 


54 


4.4  Comparing  Manhours  with  Only  New  Code 

There  were  10  programs  added  by  direction  of  a  BCR  or  SPR  over  the  three  revisions  of 
the  system  observed  in  this  research.  Because  the  sample  data  set  was  so  small,  a  normal 
distribution  representation  could  not  be  assumed.  This  research  computed  the  sample  correlation 
coefficient  and  confidence  intervals  for  these  measures  with  a  caveat  that  the  data  is  not 
significantly  large  enough  to  conclude  the  sample  data  is  a  good  representation  of  the  population. 

Because  this  category  deals  with  only  new  code,  no  “changed”  or  “pre”  data  exists, 
hence  it  was  only  necessary  to  look  at  the  created  code.  Scatter  plots  were  constructed  and 
sample  correlation  coefficients  were  computed  for  the  following  3  categories  for  the  new  code: 

1.  Manhours  vs.  Number  Statements 

2.  Manhours  vs.  Cyclomatic  Complexity 

3.  Manhours  vs.  Information  Flow 

These  comparisons  account  for  only  the  new  programs  added  during  the  three  version 
releases  of  the  software  observed.  Because  this  dealt  with  strictly  new  code,  the  analysis  looked 
for  correlations  with  the  source  code  measures  after  the  code  was  written.  The  raw  product 
measures  for  the  new  code  can  be  found  in  Appendix  G. 

Table  4-3  illustrates  the  sample  correlation  coefficients  for  manhour  and  product 
measure  computed.  It  also  shows  the  95%  confidence  intervals  for  the  sample  correlation 
coefficients  computed  between  the  measures.  Figure  4-3  through  4-5  are  the  scatter  plots 
illustrating  the  linear  relationship  between  these  measures. 


Table  4-3.  Sample  Correlation  Coefficients  and  CIs  for  Only  New  Code 


r 

■an 

Civ 

Measure 

.99 

.96 

1 

Number  Statements 

.98 

.91 

.99 

Cyclomatic  Complexity 

.83 

.42 

.95 

Information  Flow 
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Figure  4-5.  Manhours  Vs.  Information  Flow  (New  Code) 


The  correlations  with  manhours  vs.  the  number  of  statements,  cyclomatic  complexity, 
and  information  flow  were  very  strong  for  the  new  code.  However,  to  make  inferences  about 
data,  the  set  of  data  must  be  large  enough  to  represent  the  actual  distribution  of  the  data.  The 
Central  Limit  Theorem  [Dev95]  states  that  the  sample  size  should  be  at  least  30  to  give  a 
distribution  that  reflects  closely  to  the  actual  distribution.  This  sample  size  consisted  of  only  of 
10  programs.  Therefore,  we  cannot  make  assumptions  that  these  10  programs  are  a  statistically 
good  representation  of  what  to  expect  with  all  new  code.  However,  from  viewing  the  scatter 
plots  in  Figures  4-3  through  4-5,  the  data  suggest  that  a  strong  trend  exists  between  the  compared 
measures,  especially  with  the  manhours  versus  the  number  of  statements  comparison.  If  the 
results  were  the  same  on  a  larger  set  of  data  (>  30)  and  the  size  of  the  code  to  be  developed  was 
estimated  correctly,  it  could  be  inferred  that  AMC/CSS  could  accurately  predict  the  time  it  takes 
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to  develop  new  code;  assuming  these  types  of  measures  are  routinely  tracked  within  the 
organization. 

4.5  Comparing  Source  Code  Measures  from  the  Baseline  Code 

Source  code  measures  were  correlated  for  each  module  from  the  baseline  version  of 
code.  The  raw  product  measures  can  be  found  in  Appendix  B.  Scatter  plots  were  constructed  and 
sample  correlation  coefficients  were  computed  for  the  following  4  categories: 

1 .  Cyclomatic  Complexity  with  Number  of  Statements 

2.  Information  Flow  with  Number  of  Statements 

3.  Cyclomatic  Complexity  with  Information  Flow 

4.  Cyclomatic  Complexity  with  Nesting  Level 

Table  4-4  illustrates  the  product  measure  sample  correlation  coefficients  found.  It  also 
shows  the  95%  confidence  intervals  for  the  sample  correlation  coefficients  that  showed  a 
moderate  linear  correlation  between  the  measures.  Figure  4-4  is  a  scatter  plot  illustrating  the 
linear  relationship  between  cyclomatic  complexity  of  a  module  and  the  module’s  number  of 
statements.  The  scatter  plots  for  the  remaining  correlations  can  be  found  in  Appendix  H. 
Excluding  COBOL  exit  paragraphs,  there  were  over  2700  modules  used  for  the  sample  set.  The 
raw  product  measures  from  the  baseline  can  be  found  in  Appendix  B. 


Table  4-4.  Sample  correlation  coefficients  from  Baseline  Source  Code 


r 

CIl 

CIu 

Measure 

.64 

.62 

.66 

Cyclomatic  Complexity  with  Number  Statements 

.56 

.53 

.59 

Information  Flow  with  Number  Statements 

.35 

- 

- 

Cyclomatic  Complexity  with  Information  Flow 

.40 

- 

- 

Cyclomatic  Complexity  with  Maximum  Nesting  Level 
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§  of  Statements  vs  C3rcbmatic  Complexity 


Figure  4-6.  Product  Measures  of  Size  vs.  Cyclomatic  Complexity 


4.5.1  Comparing  Cyclomatic  Complexity  with  Number  of  Statements 

Although  McCabe  [McC76]  suggested  that  size  and  cyclomatic  complexity  measures  are 
independent,  this  analysis  showed  a  moderate  linear  correlation  between  size  and  cyclomatic 
complexity.  Also,  because  the  sample  set  was  so  large,  the  confidence  intervals  were  very  tight 
for  this  comparison.  This  suggests  that  the  sample  correlation  coefficient  is  a  good  reflection  of 
the  population’s  correlation  coefficient.  This  however,  does  not  mean  that  the  two  measures  are 
necessarily  dependent  upon  one  another.  There  were  several  modules  throughout  the  code  that 
had  cyclomatic  numbers  of  only  1,  but  which  were  relatively  large. 

4.5.2  Comparing  Information  Flow  with  Number  of  Statements 

The  information  flow  measure  had  a  moderate  linear  correlation  with  the  number  of 
statements.  This  would  seem  obvious  because  the  size  of  the  module  (number  of  statements)  is 
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used  to  compute  the  information  flow  measure.  However,  many  other  factors  are  involved  with 
the  information  flow  measure  and  it  should  not  be  proven  that  the  measures  compared  are 
dependent  upon  one  another.  There  were  several  modules  of  code  that  had  an  information  flow 
of  zero,  but  had  up  to  50  statements.  This  is  because  no  variables  were  used  or  updated  in  the 
modules,  resulting  in  the  size  not  being  a  factor  (See  Equation  2-4  in  Chapter  2). 

4.5.3  Comparing  Information  Flow  with  Cyclomatic  Complexity 

This  correlation  was  an  attempt  to  parallel  Moe’s  work  [Moe91]  in  which  she  attempted 
to  use  complexity  metrics  to  measure  the  same  piece  of  code  to  see  if  each  measure  returned  the 
relatively  same  correlation  strength.  If,  over  time,  these  measurements  returned  relatively  the 
same  results  on  all  source  code,  it  would  be  redundant  to  use  both  product  metrics  in  a 
measurement  process.  As  shown  in  Table  4-4,  this  linear  correlation  was  weak,  concluding  that, 
at  least  for  the  source  code  studied  in  this  research,  the  information  flow  measure  and  cyclomatic 
complexity  measure  will  not  necessarily  return  the  same  degree  of  complexity  on  the  same  piece 
of  code. 

4.5.4  Comparing  Cyclomatic  Complexity  with  Maximum  Nesting  Level 

Nesting  level  is  independent  of  cyclomatic  complexity,  but  cyclomatic  complexity  is  not 
independent  of  nesting  level.  This  is  because  cyclomatic  complexity  can  increase  in  a  structure 
without  increasing  nesting  level.  This  could  be  due  to  compound  predicates,  or  the  addition  of 
smaller  sequential  decision  statements  to  the  structure.  However,  any  time  nesting  level 
increases,  cyclomatic  complexity  increases  [Con86]. 

This  correlation  was  an  attempt  to  see  if  cyclomatic  complexity  correlated  with  the 
maximum  nesting  level  of  the  module.  This  correlation  turned  out  to  be  somewhat  weak.  This  is 
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not  too  surprising  as  the  correlation  was  using  the  entire  modules  cyclomatic  complexity  and 
correlating  it  with  the  one  statement  in  the  module  that  had  the  highest  nesting  level.  To  get  a 
better  assessment  of  this  type  of  correlation,  modules  would  have  to  be  analyzed  at  the  statement 
level  and  measure  the  degree  of  linear  correlation  between  each  statement’s  cyclomatic 
complexity  and  its  nesting  level.  This  comparison  was  not  made  because  it  is  beyond  the  scope 
of  this  research. 

4. 6  Comparing  Source  Code  Measures  from  the  Changed  Modules 

The  following  product  measures  were  compared  and  sample  correlation  coefficients 
were  derived  for  each  module  from  the  changed  or  added  versions  of  code.  These  correlations 
were  computed  because,  while  analyzing  the  data,  it  appeared  that  when  statements  were  added, 
deleted,  or  modified  in  a  module,  cyclomatic  complexity  changed  as  well.  Scatter  plots  were 
constructed  and  sample  correlation  coefficients  were  computed  for  the  following  categories; 

1 .  Change  in  cyclomatic  complexity  with  change  in  number  of 
statements 

2.  The  absolute  value  of  the  change  in  cyclomatic  complexity  with 
affected  number  of  statements 

3 .  The  absolute  value  of  the  change  in  the  number  of  statements  with 
affected  number  of  statements 

Table  4-5  illustrates  the  product  measure  sample  correlation  coefficients  found.  It  also 
shows  the  95%  confidence  intervals  for  the  sample  correlation  coefficient  for  each  compared 
measure.  Figure  4-5  is  a  scatter  plot  illustrating  the  linear  correlation  between  the  change  in 
cyclomatic  complexity  of  a  module  with  the  change  in  the  module’s  number  of  statements.  The 
scatter  plots  for  the  remaining  correlations  can  be  found  in  Appendix  H.  See  Appendix  F  for  the 


61 


raw  product  measures  used  for  these  correlations.  The  sample  size  consisted  of  210  compared 
modules. 


Table  4-5.  Sample  correlation  coefficients  from  Changed  Modules  Source  Code 


r 

CIl 

CIu 

Measure 

.81 

.76 

.85 

Change  in  cyclomatic  complexity  with  change  in  number 
of  statements 

.98 

.97 

.98 

Absolute  value  of  change  in  the  number  of  statements 
with  affected  number  of  statements 

.80 

.74 

.84 

Absolute  value  of  change  in  cyclomatic  complexity  with 
affected  number  of  statements 

-10  20  50  80 


CLuip  mNTimbaiof 


Figure  4-7.  Change  in  Size  with  Change  in  Cyclomatic  Complexity 


62 


4.6.1  Comparing  Change  in  Cyclomatic  Complexity  with  Change  in  Size 

During  the  analysis  of  the  changes  in  code,  it  was  observed  that  cyclomatic  complexity 
changed  often  when  code  was  modified.  This  correlation  was  computed  to  determine  if  there 
was  a  linear  relation  between  changes  in  size  with  changes  in  cyclomatic  complexity.  This 
information  could  be  used  for  anticipating  an  increase  in  cyclomatic  complexity  when  new  or 
changed  code  is  introduced. 

The  sample  correlation  coefficient  suggests  a  high,  positive  correlation  between  the  data. 
This  is  a  surprising  finding  because  one  would  not  assume  that  cyclomatic  complexity  would 
correlate  so  strongly  with  changes  in  size.  This  could  perhaps  be  a  unique  circumstance  where 
the  changes  made  in  these  three  revisions  predominantly  required  the  addition  or  deletion  of 
decision  statements.  The  changes  or  additions  being  made  during  these  revisions  could  reflect  a 
certain  class  of  fixes  that  address  exceptions  (i.e.  if  <condition>)  that  were  either  added  by  new 
requirements  or  missed  during  initial  development  of  the  code. 

If  this  research  could  have  shown  that  defects  correlated  with  cyclomatic  complexity,  the 
information  could  be  used  in  conjunction  with  these  classes  of  fixes  to  predict  possible  defects  in 
the  code. 

4. 6.2  Comparing  Absolute  Change  in  Size  with  Affected  Statements 

This  correlation  was  computed  to  see  if  there  was  much  difference  between  the  total 
statements  affected  (added,  changed,  or  deleted)  of  a  module  and  the  absolute  change  in  the 
module’s  size.  This  correlation  would  reveal  if  program  changes  were  primarily  comprised  of 
modifications  to  existing  code  versus  adding  and  deleting  lines.  Modifying  existing  statements 
would  not  affect  the  change  in  size  of  the  module;  however,  it  would  increase  the  number  of 
affected  statements. 
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The  results  show  a  very  high,  positive  correlation  between  affected  statements  and  the 
size  change  of  the  module.  This  would  suggest,  as  previously  stated,  that  most  changes  involved 
adding  or  deleting  statements  instead  of  modifying  existing  statements.  Referring  to  the 
previous  comparison  of  change  in  size  to  change  in  cyclomatic  complexity,  it  was  suggested  that 
the  classes  of  fixes  observed  addressed  new  exceptions.  This  would  generally  cause  additional 
code  to  be  added  versus  changing  the  existing  code  thus  causing  the  size  change  and  affected 
statements  to  relatively  equal. 

4.6.3  Comparing  Absolute  Change  in  Cyclomatic  Complexity  with  Affected  Statements 

This  correlation  is  much  similar  to  the  correlation  computed  in  section  4.6.1  except  that 
it  looked  at  the  affected  statements  instead  of  just  the  change  in  size,  and  the  absolute  change  in 
cyclomatic  complexity  was  used  instead  of  only  the  change  in  cyclomatic  complexity  (could 
have  been  positive  or  negative).  Due  to  the  high  correlation  of  size  with  affected  statements  and 
the  fact  that  cyclomatic  complexity  correlated  highly  with  change  in  size,  it  is  intuitive  that  this 
correlation  would  also  be  quite  strong.  If  the  changes  observed  in  this  research  had  involved 
different  classes  of  fixes  that  did  not  predominately  add  code,  the  results  of  this  comparison 
could  have  been  much  different. 

4.7  Summary 

This  chapter  discussed  the  findings  to  the  comparisons  made  between  the  software 
measures  described  in  Chapter  3  of  this  thesis.  It  described  how  the  defect  data  provided  by  the 
owners  of  the  system  studied  could  not  be  used  and  therefore  no  comparisons  could  be  made 
between  the  product  measures  and  defect  measures.  However,  several  comparisons  were  done 
between  manhours  and  the  product  measures  gathered. 
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High  correlations  were  found  between  manhours  and  the  product  measures  for  the  new 
code  that  was  developed  in  each  revision.  However,  there  were  only  10  programs  and  due  to  the 
Central  Limit  Theorem  [Dev95],  the  data  could  not  be  considered  as  a  good  representation  of  the 
population.  No  significant  correlations  were  found  between  manhours  and  the  product  measures 
for  the  code  that  was  modified  in  each  revision. 

This  chapter  also  discussed  the  correlations  that  were  found  between  changes  in  product 
measures  between  revisions.  Suggestions  were  provided  on  what  may  have  attributed  to  these 
correlations.  Finally,  the  chapter  discussed  the  correlations  that  were  also  found  between  the 
size  and  the  complexity  of  the  baseline  code. 

Chapter  5  will  discuss  some  problems  with  the  way  process  measures  are  being 
identified  by  the  owners  of  the  system  that  was  studied.  It  will  also  provide  suggestions  on  how 
these  process  measures  should  be  identified  to  make  them  more  useful  to  analyze  software 
processes. 
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5.  Conclusions  and  Recommendations 


This  chapter  concludes  this  thesis  by  presenting  some  conclusions  and 
recommendations.  It  covers  some  ideas  and  discusses  what  the  findings  may  indicate.  This 
chapter  also  provides  recommendations  on  how  data  could  be  collected  so  better  linear 
correlations  could  be  attempted  between  measures.  Finally,  it  provides  suggestions  for  future 
research  and  closes  with  a  few  final  remarks^ 

5.1  Conclusions  to  the  Findings 

Two  of  the  initial  hypotheses  of  this  research  were  that  defect  data  and  manhour  data 
would  have  a  linear  correlation  with  the  software  complexity.  This  turned  out  to  be  quite 
difficult  to  assess  with  the  data  provided.  This  was  because  the  measurements  provided  by  the 
organization  under  study  were  at  a  level  that  did  not  provide  enough  detail  to  conduct 
statistically  sound  analysis.  Jones  states  [Jon91]  that  for  measurements  to  be  more  useful, 
organizations  should  separate  the  data  into  meaningful  subsets  by  breaking  the  measurements 
down  into  the  smallest  possible  pieces.  This  researcher  believes  that  if  the  processes  measured 
were  recorded  at  the  lowest  possible  level,  better  analysis  could  have  been  conducted  on  the  data, 
and  results  could  have  been  more  conclusive. 

5. 1. 1  Improving  Defect  Data  Collection 

The  defect  data  provided  could  not  be  used  to  attempt  any  comparisons  with  complexity 
due  to  the  nature  and  mapping  of  the  defects.  Also,  the  only  defects  detected  over  the  period  of 
the  three  releases  were  found  during  the  development  or  maintenance  of  the  code;  no  defects 
were  reported  from  the  customer  during  this  time  frame.  Although  it  is  impressive  that  no 
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defects  were  found  in  the  field  during  this  period  of  time,  it’s  not  all  that  surprising.  The  system 
that  was  analyzed  has  been  in  the  field  for  over  20  years.  Due  to  its  longevity,  it  is  likely  that 
most  of  the  defects  in  the  code  have  already  surfaced  and  been  eliminated.  Also,  the 
modifications  to  the  code  over  the  three  releases  were  relatively  small  compared  to  the  size  of 
the  system.  This  makes  it  less  likely  that  errors  would  be  introduced  into  the  system. 

To  be  more  useful,  defect  information  should  be  recorded  at  the  lowest  possible  level  in 
the  software  system.  For  example,  if  a  defect  is  found  during  a  development  phase  or  from  the 
field,  attempts  should  first  be  made  to  map  the  defect  to  the  part  of  statement  that  was  the  source 
of  the  defect.  If  this  cannot  be  determined,  attempt  to  map  the  defect  to  the  statement  that  was 
the  source  of  the  defect.  If  a  statement  cannot  be  determined,  map  the  defect  to  module.  And 
finally,  if  none  of  these  lower  level  mapping  can  be  done,  map  the  defect  to  the  program  that  was 
the  source  of  the  defect.  With  these  low-level  mappings,  better  analysis  can  be  conducted  on  the 
source  code  and  defect  data  to  see  if  trends  exist  for  code  that  causes  an  inordinate  amount  of 
defects,  or  if  certain  program  structures  or  attributes  may  cause  an  inordinate  amount  of  defects. 

Once  a  history  of  defect  data  is  recorded  at  the  lowest  possible  level  over  a  period  of  at 
least  4  releases,  this  researcher  would  suggest  reinvestigating  the  correlation  between  the  defect 
data  and  the  cyclomatic  complexity  of  the  code. 

5.1.2  Improving  Manhour  Data  Collection 

The  manhour  data  provided  by  the  sponsor  mapped  to  the  individual  programs  that  were 
added  or  modified  during  the  three  revisions  of  the  system.  This  allowed  correlations  to  be 
computed  between  manhours  and  the  cumulative  complexity  and  size  measures  of  the  program. 
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The  highest  sample  correlation  coefficient  found  was  between  manhours  and  affected 
statements  during  a  change.  However,  as  discussed  in  Chapter  4,  the  overall  comparison  of 
manhours  with  affected  statements  was  significantly  influenced  by  the  new  code. 

Although  the  new  code  sample  set  was  small,  it  was  noted  that  tracking  manhours  with 
new  code  is  more  reflective  of  the  work  being  done.  It  is  difficult  to  say  what  could  attribute  to 
the  low  degree  of  linear  correlation  between  manhours  and  the  changed  code.  Several  factors 
could  have  influenced  the  time  it  took  to  complete  the  changes  such  as  complexity  of  the  code, 
determining  how  to  extend  the  existing  code,  or  cross-team  communications,  etc. 

The  manhour  data  could  be  more  useful  if  it  were  broken  down  into  smaller  subsets  such 
as  the  time  needed  for  requirements,  analysis,  design,  and  coding,  etc.  This  type  of  low-level 
recording  could  provide  insight  into  why  some  sections  of  code  took  longer  to  code  than  other 
sections  of  code.  Trends  could  be  investigated  at  lower  levels  to  determine  if  size  or  complexity 
plays  a  factor  in  the  time  it  takes  to:  understand  requirements,  analyze  the  code,  design  the  code, 
or  write  the  code. 

Once  a  history  of  manhour  data  is  recorded  at  a  lower  level,  the  data  could  be  analyzed 
to  determine  which  areas  of  the  development  process  are  taking  the  most  time.  The  low-level 
data  could  help  identify  and  eliminate  bottlenecks  in  the  development  process.  It  could  also 
identify  areas  of  the  development  process  that  need  defined  processes. 

5.2  Suggestions  for  Future  Research 

The  system  analyzed  in  this  research  has  been  in  the  field  for  over  20  years.  With  a 
system  this  far  into  its  lifecycle,  it  is  not  surprising  that  the  modifications  being  made  to  it  are 
small,  and  the  amount  of  defects  being  discovered  by  customers  is  negligible.  This  could  be 
because  the  system  has  matured  and  no  longer  requires  many  changes.  The  low  amount  of 
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defects  being  found  in  the  field  could  indicate  that  the  system  has  been  in  existence  for  so  long 
that  most  of  the  defects  have  been  found  and  corrected. 

Future  research  should  attempt  to  find  a  system  early  in  its  lifecycle:  perhaps  only  a  few 
years  old.  This  type  of  system  could  be  going  through  larger  modifications  and  experiencing 
more  field  defects  than  systems  that  have  been  in  the  field  awhile.  Another  factor  to  consider  is 
the  maturity  of  the  organization’s  software  process.  Finding  an  organization  that  maintains  low- 
level  measurements  for  their  software  processes  could  ensure  the  data  being  used  for  the  analysis 
is  more  valid  [Jon9 1]. 

If  a  history  of  low-level  process  measures  are  available  for  future  research,  the  primary 
comparison  this  researcher  would  suggest  reinvestigating  is  the  defect  data  versus  cyclomatic 
complexity.  If  these  two  measures  showed  a  strong  correlation,  the  information  could  help 
software  managers  estimate  defects  by  evaluating  the  source  code.  With  this  information, 
managers  could  predict  potential  problems  that  could  cause  schedule  slippages  and  cost 
overruns.  Software  managers  could  also  use  the  information  to  modify  processes  to  ensure  the 
cyclomatic  complexity  of  modules  are  kept  at  the  lowest  level  possible,  thus  reducing  the 
possibility  of  defects.  Another  comparison  this  researcher  suggests  reinvestigating  is  the 
manhour  data  versus  cyclomatic  complexity.  For  many  of  the  same  reasons  stated  above,  if 
correlations  can  be  found  between  manhour  data  and  cyclomatic  complexity,  the  information 
could  be  used  to  help  software  managers  directly  estimate  manhours  by  estimating  the 
cyclomatic  complexity  from  specifications  and  requirements  of  future  projects  of  the  same 
nature. 

For  future  studies,  this  researcher  suggests  not  using  Henry  and  Kafura’s  Information 
Flow  measure  for  analyzing  COBOL  programs.  The  Information  Flow  measure  is  highly 


69 


influenced  by  the  size  of  the  module  being  measured.  Often,  COBOL  modules  contain  many 
statements  which  create  a  large  variance  in  the  results  of  the  measure  from  one  module  to  the 
next.  Another  factor  to  consider  is  that  only  global  variables  are  used  for  COBOL  systems. 
COBOL  modules  do  not  pass  parameters  between  each  other  when  they  are  called.  This 
eliminates  a  large  portion  of  what  the  metric  is  trying  to  measure.  And  finally,  COBOL  modules 
update  and  use  many  variables.  In  this  research,  there  were  so  many  variables  being  used  and 
updated  in  some  modules  that  the  information  flow  measure  returned  numbers  in  the  billions. 
This  made  the  measure  practically  useless  due  to  the  enormous  variance  between  modules. 

5.3  Contributions 

This  research  provided  empirical  data  to  the  relatively  unexplored  field  of  using  metrics 
on  COBOL  systems.  Considering  that  COBOL  is  still  the  predominant  programming  language 
worldwide,  this  researcher  feels  more  work  needs  to  be  done  with  metrics  in  the  COBOL  arena. 
This  research  also  identified  weaknesses  in  the  existing  metrics  effort  used  by  the  owners  of  the 
system  being  studied.  It  also  provided  suggestions  on  how  software  organizations  can  collect 
more  meaningful  measures  on  their  software.  It  showed  the  importance  of  collecting  data  at  low 
levels  and  how  the  low-level  data  could  possibly  be  used  to  help  software  managers  improve 
processes  and  predict  other  lifecycle  activities.  If  measures  are  recorded  at  the  lowest  level 
possible,  they  provide  a  sound,  empirical  base  on  which  comparisons  can  be  measured. 
Recording  measures  at  the  lowest  possible  level  also  eliminates  errors  that  could  be  made  when 
interpreting  measures  that  were  recorded  at  a  higher  level. 
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5.4  Final  Remarks 

It  is  likely  that  product  measures  and  metrics  derived  from  source  code  can  play  a 
significant  role  in  helping  software  managers  and  software  engineers  improve  the  way  they 
develop  software  systems.  Although  this  research  was  inconclusive  in  determining  that  source 
code  measures  can  be  used  to  estimate  other  process  measures,  this  researcher  believes,  given  a 
COBOL  system  that  is  relatively  young  with  a  history  of  maintaining  low-level  process 
measures,  that  product  measures  such  as  cyclomatic  complexity  could  be  used  to  estimate  other 
lifecycle  process  measures  on  COBOL  legacy  systems. 
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Appendix  A 


Refine/Cobol  Code 


Table  of  Contents 

Program  for  collecting  product  measures . A-2 

Driver  programs . A-20 

Programs  that  load  files . . . A-25 
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Program  for  Collecting  Product  Meeisures 


%  Cob-out.re  -  code  for  computing  the  cobol  source  code 
%  product  metrics.  It  computes  the  following  metrics: 

%  -  Size  of  a  module 

%  -  McCabe's  Cyclomatic  Complexity  Number  of  a  module 
%  -  Maximum  Nesting  Level  of  a  module 
%  -  Information  Flow  of  a  module 
%  09/09/97 

%  The  following  is  needed  to  include  the  Cobol  features 
%  of  Refme/Cobol 

!!  in-package("RCBU") 

!!  in-grammar('user) 


var  seq-secs:  seq(procedure-section)  =  [  ] 

var  seq-paras:  seq(procedure-paragraph)  =  [  ] 

var  seq-ifs:  seq(if-statement)  =  [] 

var  seq-case-ifs:  seq(if-statement)  =  tl 

var  temp-seq:  seq(if-statement)  =  [  ] 

var  para-name:  string  =  [  ] 

var  prog-name:  string  =  [  ] 

var  num-of-paras:  integer  =  0 

var  max-nest-lvl:  integer  =  1 

var  nest-lvl:  integer  =  1 

var  para-lvl:  integer  =  1 

var  para-cyclo:  integer  =  0 

var  max-para-cyclo:  integer  =  0 

var  min-para-cyclo:  integer  =  99 

var  max-cyclo-para-names:  seq(string)=  [] 

var  max-info-flow-para-names:  seq(string)=  [] 

var  min-cyclo-para-names:  seq(string)=  [] 

var  max-nest-para-names:  seq(string)=  [] 

var  seq-in-var:  seq(identifier-ref)  =  [  ] 

var  seq-out-var:  seq(identifier-ref)  =  [  ] 

var  para-fan-in:  integer  =  0 

var  para-fan-out:  integer  =  0 

var  para-vars-used:  integer  =  0 

var  para-vars-updated:  integer  =  0 

var  para-num-of-statements:  integer  =  0 

var  para-info-flow:  integer  =  0 

var  max-para-info-flow:  integer  =  0 

var  in-term-count:  integer  =  0 


%  A  sequence  of  sections  in  a  procedure 
%  A  sequence  of  paragraphs  in  a  section 
%  Used  for  nested  if  statements 
%  Used  for  nested  ifs  in  a  case  statement 
%  Temporary  variable  for  nested  if  check 
%  Paragraph  Name 
%  Program  Identification 
%  Number  of  paragraphs  in  the  program 
%  The  highest  nesting  level  in  the  program 
%  The  current  statement's  nesting  level 
%  The  highest  nesting  level  in  a  paragraph 
%  Cyclomatic  number  of  the  paragraph 
%  Program's  highest  cyclomatic  paragraph 
%  Program's  lowest  cyclomatic  paragraph 
%  Names  of  highest  cyclomatic  paragraph 
%  Names  of  highest  info  flow  paragraph 
%  Names  of  lowest  cyclomatic  paragraph 
%  Names  of  highest  nesting  paragraph 
%  Sequence  of  variables  used  in  a  paragraph 
%  Sequence  of  variables  updated  in  a  para 
%  The  fan-in  of  a  paragraph 
%  The  fan-out  of  a  pragraph 
%  Num  of  variables  used  in  a  paragraph 
%  Num  of  variables  updated  in  a  paragraph 
%  Num  of  statements  (length)  in  a  para 
%  Information  Flow  number  for  a  para 
%  Highest  Info  flow  in  the  program 
%  Counter  for  used  variables 
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var  out-term-count:  integer  =  0 

var  proc-div:  procedure-division  =  undefined 

var  para-struct-name:  symbol  =  undefined 

var  p-name:  symbol  =  undefined 

var  para-calls-to-para:  integer  =  0 

var  total-calls-from:  integer  =  0 


%  counter  for  updated  variables 
%  The  entire  procedure  division 
%  Name  of  a  paragraph 
%  Name  of  current  paragraph 
%  Number  of  calls  to  current  paragraph 
%  Number  of  calls  from  current  paragraph 


%  The  following  function  is  the  driver  of  this  program.  It  takes  a  sequence  of  files 
%  already  loaded  in  the  varible  seq-file  which  is  done  in  another  program  and  analyzes 
%  each  file  at  a  time 

function  domore  ( )  = 

(enumerate  myfile  over  seq-file  do 
doseq(file-definitions(myfile))) 

%  The  following  function  first  gets  the  programs  identification,  then  it  processes  the 
%  procedure  division.  Once  the  procedure  division  is  processed,  it  prints  out  the 
%  statistics  for  the  program 

function  doseq(cobseq:  seq(program))  = 

(enumerate  prog  over  cobseq  do 

program-identification-division(prog)  -  -  > 

get-prog-name(program-identification-division(prog)); 
program-procedure-division(prog)  -  -  > 

do-proc-div(program-procedure-division(prog))); 
reset-vars  ( ) 

%  The  following  function  simply  resets  all  the  variables  after  each  file  is  analyzed 

function  reset-vars  { )  = 
seq-ifs<-  []; 
seq-case-ifs  <  -  [  ] ; 
temp-seq  <-  []; 
num-of-paras  <  -  0; 
seq-paras<-  [] ; 
seq-secs<-  [] ; 
para-name  <  -  [  ] ; 
prog-name  <  -  [  ] ; 
num-of-paras  <  -  0; 
max-nest- Ivl  <-  1; 
nest-lvl  <-  1; 
para-lvl  <-  1; 
para-cyclo  <  -  0; 
max-para-cyclo  <  -  0; 
min-para-cyclo  <  -  99; 
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max-cyclo-para-names  <  -  [  ] ; 
max-info-flow-para-names  <  -  [  ] ; 
min-cyclo-para-names  < -  [] ; 
max-nest-para-names  <  -  [  ] ; 
seq-in-var<-  []; 
seq-out-var  < -  [] ; 
para-fan-in  <-  0; 
para-fan-out  <  -  0; 
para-vars-used  <  -  0; 
para-vars-updated  <  -  0; 
para-num-of-statements  <  -  0; 
para-info-flow  <  -  0; 
max-para- info-flow  <-  0; 
in-term-count  <- 0; 
out-term-count  <  -  0; 
para-calls-to-para  <-  0; 
total-calls-from  <-  0; 
proc-div  <-  undefined; 

NIL 

%  The  following  function  gets  the  programs  name  from  the  identification  division 

function  get-prog-name(id-div:  identification-division)  = 
prog-name  <  -  cdif-di-to-string(program-name(id-div)) 

%  The  following  function  checks  to  see  if  there  is  only  one  or  several  sections  in  the 
%  procedure  division.  If  the  program  has  only  one  section,  it  will  be  converted  to  a 
%  sequence  of  sections  (with  only  one  element)  so  a  common  procedure  can  be  called  to 
%  process  the  procedure  division. 

function  do-proc-div(proc:  procedure-division)  = 
proc-div  <  -  proc; 

defined?(procedure-division-initial-section(proc))  -  -  > 
do-secs([procedure-division-initial-section(proc)]); 
defined?(procedure-division-section-sequence(proc))  -  -  > 
do-secs(procedure-division-section-sequence(proc)) 


%  The  following  function  processes  the  section(s)  of  the  procedure  division. 
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%  This  checks  to  see  if  there  is  only  one  or  several  paragraphs  in  the  section. 

%  If  the  section  has  only  one  paragraph,  it  will  be  converted  to  a  sequence  of 
%  paragraphs  (with  only  one  element)  a  common  procedure  can  be  called  to  process 
%  the  section. 

function  do-secs(secs:  seq(procedure-section))  = 

(enumerate  sec  over  secs  do 

defmed?(procedure-section-initial-paragraph(sec))  -  -  > 
do-paras([procedure-section-initial-paragraph(sec)]); 
defined?(procedure-section-paragraph-sequence(sec))  -  -  > 
do-paras(procedure-section-paragraph-sequence(sec))) 

%  The  following  function  process  the  individual  paragraphs  in  a  section.  It  first  gets 
%  the  name  of  the  paragraph  and  then  continues  by  processing  each  sentence  of  the 
%  paragraph 

function  do-paras(paras:  seq(procedure-paragraph))  = 

(enumerate  para  over  paras  do 
(para-struct-name  <  -  undefined; 
para-name  <  -  "MAIN"; 
defined?(procedure-paragraph-name(para)) 

-  -  >  (para-struct-name  <  -  identifier-name(procedure-paragraph-name(para)); 
para-name  <  -  cdif-di-to-string(procedure-paragraph-name(para)); 
size(para-name) >  2  -  ->  (para-name  <-  delete(para-name,  1); 
para-name  <-  delete(para-name,  1))); 
reset-para-vars  ( ) ; 
check-for-calls-to  ( ) ; 
count-calls-from(para); 
count-num-of-statements(para); 

do-sentences(procedure-paragraph-sentence-sequence(para)); 
get-stats  ( ) ; 
print-para-stats  ( ) )) 


%  The  following  function  resets  the  paragraph  variable  counters  each  time 
%  a  paragraph  is  about  to  be  processed 

function  reset-para-vars  ( )  = 
para-calls-to-para  <  -  0; 
total-calls-ffom  <  -  0; 
para-cyclo<-  1; 
para-lvl  <  -  1 ; 
para-fan-in  <  -  0; 
para-fan-out  <  -  0; 
para-vars-used  <  -  0; 
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para-vars-updated  <  -  0; 
para-info-flow  <  -  0 


%  The  following  function  computes  the  paragraph's  metrics  &  updates  the  overall 
%  program's  metrics  if  necessaiy. 

function  get-stats  ( )  = 

num-of-paras  <-  num-of-paras  +  1; 
para-vars-used  <  -  size(seq-in-var); 
para-vars-updated  <  -  size(seq-out-var); 
para-fan-in  <  -  para-calls-to-para  +  para-vars-used; 
para-fan-out  <  -  total-calls-from  +  para-vars-updated; 
para-info-flow  <  -  para-num-of-statements  * 

((para-fan-in  *  para-fan-out)  * 

(para-fan-in  *  para-fan-out)); 
seq-in-var<-  []; 
seq-out-var  < -  [] ; 
para-cyclo  >  max-para-cyclo  -  -  > 

(max-cyclo-para-names  <  -  [  ] ; 
max-para-cyclo  <  -  para-cyclo; 

max-cyclo-para-names  <  -  append(max-cyclo-para-names,  para-name)); 
(para-cyclo  =  max-para-cyclo  AND 
para-name  ~in  max-cyclo-para-names)  -  -  > 
max-cyclo-para-names  <  -  append(max-cyclo-para-names,  para-name); 
para-cyclo  <  min-para-cyclo  -  -  > 

(min-cyclo-para-names  < -  [] ; 
min-para-cyclo  <  -  para-cyclo; 

min-cyclo-para-names  <-  append(min-cyclo-para-names,  para-name)); 
(para-cyclo  =  min-para-cyclo  AND 
para-name  ~in  min-cyclo-para-names)  -  -  > 
min-cyclo-para-names  <  -  append(min-cyclo-para-names,  para-name); 
para-info-flow  >  max-para-info-flow  -  -  > 

(max-info-flow-para-names  < -  [] ; 
max-para-info-flow  <  -  para-info-flow; 

max-info-flow-para-names  <  -  append(max-info-flow-para-names,  para-name)); 
(para-info-flow  =  max-para-info-flow  AND 
para-name  ~in  max-info-flow-para-names)  -  -  > 
max-info-flow-para-names  <  -  append(max-info-flow-para-names,  para-name); 
para-num-of-statements  =  0  -  -  >  (para-cyclo  <  -  0; 
para-lvl  <-  0; 
para-info-flow  <  -  0) 
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%  The  following  function  prints  out  the  current  paragraph's 

%  statistics/metrics  to  include  the  sub-system  name,  program  name,  paragraph-name 
%  number  of  statements  in  the  paragraph,  the  McCabe's  number  for  the  paragraph, 

%  the  maximum  nesting  level  in  the  paragraph,  and  the  information  flow  metric  for 
%  thr  paragraph 

function  print-para-stats  ( )  = 

format(true,"~%~D  ~D  ~D  ~D  ~D  ~D  ~D", 

sub-name,prog-name,para-name,para-num-of-statements, 

para-cyclo,para-lvl,para-info-flow) 


%  The  following  function  enumerates  over  the  sequence  of  all  sentences  in  a  paragraph 
%  and  analyzes  them 

function  do-sentences(sentences:  seq(procedure-sentence))  = 

(enumerate  sent  over  sentences  do 

do-statements(procedure-sentence-statement-sequence(sent))) 

%  The  following  function  checks  to  see  if  the  sentences  contribute  to  cyclomatic 
%  complexity  if  the  sentence  is  an  if-statement,  case-statement,  or  perform  it  may 
%  increase  the  cyclomatic  complexity.  This  function  also  calls  a  function  that  will 
%  compute  the  nesting  level  of  an  if-statement% 

function  do-statements(statements;  seq(statement))  = 

(enumerate  state  over  statements  do 
do-control-flow(state); 
if-statement(state)  -  -  > 

(do-if-cyclo(set-to-seq(descendants(state))); 
nest-lvl  <  -  2; 
check-nesting(state); 
check-max-nesting  { ) ); 
evaluate-statement(state)  -  -  > 

(nest-lvl  <  -  2; 

(enumerate  whn  over  filter(lambda  (obj:  object) 
evaluate-case(obj), 
set-to-seq(kids(state)))  do 
seq-case-ifs  <- 

concat(seq-case-ifs, 
set-to-seq(filter(lambda  (obj:  object) 
if-statement(obj), 
kids(whn))))); 

size(seq-case-ifs)  >  0  -  -  >  check-level(seq-case-ifs); 
do-case-cyclo(set-to-seq(descendants(state))); 
check-max-nesting  ( ) ); 
perform-statement( state)  -  -  > 
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do-perf-cyclo(state); 

read-statement(state)  -  -  >  do-read-write-cyclo(state); 
search-statement(state)  -  -  >  do-search-cyclo(state); 
write-statement(state)  -  -  >  do-read-write-cyclo(state); 
retum-statement(state)  -  -  >  do-retum-cyclo(state)) 


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% 

%  THIS  SECTION  OF  CODE  COMPUTES  SIZE  OF  THE  CURRENT  MODULE 
% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

%  The  following  function  counts  the  number  of  statements  in  a  paragraph 
%  the  result  is  used  as  the  length  portion  to  compute  the  Information 
%  flow  metric  for  each  paragraph 

function  count-num-of-statements(para:  paragraph)  = 
para-num-of-statements  <-  size(filter(lambda(obj:  object)  statement(obJ), 
set-to-seq(descendants(para)))) 


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% 

%  THIS  SECTION  OF  CODE  COMPUTES  MCCABE'S  CYCLOMATIC  COMPLEXITY  NUMBER 
% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 


%  The  following  function  processes  a  perform  statement,  it  looks  to  see  if  it 
%  is  a  "perform  until"  or  "perform  varying  until"  statement  because  these  are 
%  loop  structures  in  Cobol  and  contribute  to  the  cyclomatic  complexity 

function  do-perf-cyclo(perf:  perform-statement)  = 
defined?(perform-statement-until-clause(perf))  -  -  > 

(para-cyclo  <-  para-cyclo  +  1; 
get-perf-cond(perform-statement-until-clause(perf))); 
defined?(perform-statement-varying-clause(perf))  -  -  > 

(para-cyclo  <-  para-cyclo  +  1; 

(defined?(perform-object-until-clause 

(perform-statement-varying-clause(perf)))  -  -  > 
get-perf-cond(perform-object-until-clause 

(perform-statement-varying-clause(perf))))) 
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%  The  following  function  calls  another  function  that  process  the  conditions  of 
%  the  until  portion  of  the  perform  statement 

function  get-perf-cond(uclause:  perform-until-clause)  = 

count-perf-cond(perform-object-condition-expression(uclause)) 

%  The  following  function  checks  to  see  if  the  conditons  of  the  perform  until 
%  are  compound,  if  so  it  increases  the  cyclomatic  complexity  with  each 
%  compound  conjunction 

function  count-perf-cond(exp:  condition-expression)  = 

(enumerate  e  over  set-to-seq(descendants(exp))  do 
(or-condition(e))  AND  NOT 
(relation-condition(e))  AND  NOT 
(simple-condition(e))  AND  NOT 
(not-condition(e))  -  -  >  (para-cyclo  <  -  para-cyclo  +  1)) 

%  The  following  function  processes  an  if  statement.  It  counts  all  nested  if  statements 
%  and  compound  conditions  of  each  if  statement  which  increases  the  overall  cyclomatic 
%  complexity  of  the  statement  by  one.  It  also  checks  any  nested  perform  statements  to 
%  see  if  they  are  loops 

function  do-if-cyclo(seqnodes:  seq(statement))  = 

(enumerate  s  over  seqnodes  do 
if-statement(s)  -  ->  (para-cyclo  <-  para-cyclo  +  1); 

(or-condition(s))  AND  NOT 
(relation-condition(s))  AND  NOT 
(simple-condition(s))  AND  NOT 
(not-condition(s))  -  ->  (para-cyclo  <-  para-cyclo  +  1); 
perform-statement(s)  -  -  >  do-perf-cyclo(s)) 

%  This  function  checks  any  read  or  write  statements  to  see  if  they  contribute  to 
%  the  cyclomatic  complexity.  Read  or  Write  statements  may  include  a  looping 
%  condidition  which  would  add  to  the  cyclomatic  complexity 

function  do-read- write-cyclo(state:  statement)  = 
para-cyclo  <-  para-cyclo  +  1; 
defined?(proc-div-obj-on-condition-clause(state))  -  -  > 
do-statements(on-condition-clause-statement-sequence 
(proc-div-obj-on-condition-clause(state))); 
defined?(proc-div-obj-not-on-condition-clause(state))  -  -  > 
do-statements(on-condition-clause-statement-sequence 
(not-clause-on-condition-clause 

(proc-div-obj-not-on-condition-clause(state)))) 
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%  This  function  checks  any  search  statements  to  see  if  they  contribute  to 
%  the  cyclomatic  complexity.  Search  statements  may  include  a  looping 
%  condidition  which  would  add  to  the  cyclomatic  complexity 

function  do-search-cyclo(state:  statement)  = 
para-cyclo  <-  para-cyclo  +  1; 
defined?(proc-div-obj-on-condition-clause(state))  -  -  > 
do-statements(on-condition-clause-statement-sequence 
(proc-div-obj-on-condition-clause(state))); 
defined?(search-statement-when-clause-sequence(state))  -  -  > 

(enumerate  w  over  search-statement-when-clause-sequence(state)  do 
(para-cyclo  <-  para-cyclo  +  1; 

do-statements(search-when-clause-statement-sequence(w)); 

(enumerate  cond  over 

set-to-seq(descendants 

(search-when-clause-condition-expression(w)))do 
(or-condition(cond))  AND  NOT 
(relation-condition(cond))  AND  NOT 
(simple-condition(cond))  AND  NOT 
(not-condition(cond))  -  ->  para-cyclo  <-  para-cyclo  +  1))) 

%  The  following  function  processes  a  case  statement.  Each  case  alternative  increases 
%  the  cyclomatic  complexity  of  the  structure  by  one.  It  will  also  check  to  see  if 
%  any  of  the  alternatives  contain  perform  statements  that  contribute  to  the  overall 
%  cyclomatic  complexity. 

function  do-case-cyclo(seqnodes:  seq(object))  = 

(enumerate  s  over  seqnodes  do 
evaluate-case(s)  -  ->  para-cyclo  <-  para-cyclo  +  1; 
perform-statement(s)  -  -  >  do-perf-cyclo(s); 
if-statement(s)  -  -  >  do-if-cyclo(set-to-seq(descendants(s)))) 

%  This  function  checks  any  return  statements  to  see  if  they  contribute  to 
%  the  cyclomatic  complexity.  Return  statements  may  include  a  looping 
%  condidition  which  would  add  to  the  cyclomatic  complexity 

function  do-retum-cyclo(state:  statement)  = 

defmed?(proc-div-obj-on-condition-clause(state))  -  -  > 
do-statements(on-condition-clause-statement-sequence 
(proc-div-obj-on-condition-clause(state))); 
defined?(proc-div-obj-not-on-condition-clause(state))  -  -  > 
do-statements(on-condition-clause-statement-sequence 
(not-clause-on-condition-clause 
(proc-div-obj-not-on-condition-clause(state)))) 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% 

%  THIS  SECTION  OF  CODE  COMPUTES  MAXIMUM  NESTING  LEVEL  OF  THE  MODULE 

% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 


%  The  following  function  takes  the  kid  of  an  if-statement  and  filters  out  only 
%  the  kids  that  are  also  if-statements.  It  then  passes  this  to  another  function 
%  for  additonal  nesting  processing 

function  check-nesting(stmt:  statement)  = 

seq-ifs  <  -  filter(lambda  (obj:  object)  If-statement(obj), 
set-to-seq(Kids(stmt))); 
check-level(seq-ifs) 

%  The  following  function  takes  the  kids  of  an  if  statement  and  recursively  gets 
%  their  kids.  Each  time  an  if-statement  has  kids  that  are  also  if-statement, 

%  it  increases  the  nesting  level  by  one 

function  check-level(seq-ifs:  seq(if-statement))  = 
temp-seq  <  -  [  ] ; 

size(seq-ifs)  >0  -  -  >  (nest-lvl  <-  nest-lvl  +  1; 

(enumerate  s  over  seq-ifs  do 
(enumerate  k  over  fiiter(lambda  (obj:  object) 
If-statement(obj), 
set-to-seq(Kids(s)))  do 
temp-seq  <  -  append(temp-seq,  k))); 
check-level(temp-seq)) 

%  This  function  checks  the  maximum  nesting  level  in  a  paragraph.  It  will  check 
%  and  see  if  the  current  nested  statement  being  checked 
%  has  a  higher  level  the  current  max  level  statement 

function  check-max-nesting  ( )  = 

nest-lvl  >  para-lvl  -  -  >  para-lvl  <  -  nest-lvl; 
nest-lvl  >  max-nest-lvl  -  -  > 

(max-nest-para-names  <  -  [  ] ; 
max-nest-lvl  <  -  nest-lvl; 

max-nest-para-names  <  -  append(max-nest-para-names, 
para-name)); 

nest-lvl  =  max-nest-lvl  AND 

para-name  -in  max-nest-para-names  -  -  > 

max-nest-para-names  <  -  append(max-nest-para-names, 

para-name) 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

% 

%  THIS  SECTION  COMPUTES  HENRY  AND  KAFURA'S  INFORMATION  FLOW  METRIC 

% 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 


%  The  following  function  checks  the  whole  program  to  see  how  many 
%  other  paragraphs  call  the  current  paragraph.  IT  specifically  looks  for 
%  any  PERFORM  statements  to  the  current  paragraph.  This  is  used 
%  for  the  INformation  Flow  Metric 

function  check-for-calls-to  ( )  = 

(enumerate  perf  over  filter(lambda  (obj:  object)  perform-statement(obj), 
set-to-seq(descendants(proc-div)))  do 
(count-calls(identifier-name(procedure-ref-name 

(perform-statement-procedure-name(perf)))); 
defined?(perform-statement-thru-procedure-name(perf))  -  -  > 
count-calls(identifier-name(procedure-ref-name 

(perform-statement-thru-procedure-name(perf)))))) 

%  The  following  function  is  a  continuation  of  the  above  function,  it  keeps 
%  a  tally  of  the  number  of  calls  to  the  current  paragraph 

function  count-calls(pname:  symbol)  = 
pname  =  para-struct-name  -  -  > 

para-calls-to-para  <  -  para-calls-to-para  +  1 

%  The  following  function  counts  the  number  of  times  the  current  paragraph 
%  calls  other  paragraphs/programs.  This  is  used  for  the  Information  Flow 
%  metric 

function  count-calls-from(para:  paragraph)  = 

total-calls-from  <-  size(filter(lambda  (obj:  object)  perform-statement(obj), 
set-to-seq(descendants(para)))) 

+  size(filter(lambda  (obj:  object)  call-statement(obj), 
set-to-seq(descendants(para)))) 

%  The  following  function  is  the  driver  to  get  information  that  will 
%  be  used  to  compute  the  INformation  flow  metric 

function  do-control-flow(state:  statement)  = 

if-statement(state)  -  -  >  do-control-flow-if(state); 
evaluate-statement(state)  -  -  >  do-control-flow-evaluate(state); 
do-control-flow-more(state) 
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%  The  following  function  is  a  contiuation  of  the  above  function 
%  it  also  gets  information  that  will 
%  be  used  to  compute  the  INformation  flow  metric 

function  do-control-flow-more(state:  statement)  = 

call-statement(state)  -  -  >  do-control-flow-call(state); 
add-statement(state)  -  -  >  do-control-flow-add(state); 
subtract-statement(state)  -  -  >  do-control-flow-subtract(state); 
compute-statement(state)  -  -  >  do-control-flow-compute(state); 
accept-statement(state)  -  -  >  do-control-flow-accept(state); 
divide-statement(state)  -  -  >  do-control-flow-divide(state); 
multiply-statement(state)  -  -  >  do-control-flow-multiply(state); 
move-statement(state)  -  -  >  do-control-flow-move(state); 
set-statement(state)  -  -  >  do-control-fIow-set(state); 
open-statement(state)  -  -  >  do-control-flow-open(state); 
close-statement(state)  -->  do-control-flow-close(state); 
search-statement(state)  -  -  >  do-control-flow-search(state); 
initialize-statement(state)  -  -  >  do-control-flow-initialize(state); 
((write-statement(state))  OR 

(read-statement(state)))  -  -  >  do-control-flow-read-write(state); 
sort-statement(state)  -  -  >  do-control-flow-sort(state); 
display-statement(state)  -  -  >  do-control-flow-display(state); 
perform-statement(state)  -  -  >  do-control-flow-perform(state); 
inspect-statement(state)  -  -  >  do-control-flow-inspect(state) 

%  The  following  function  is  used  to  gather  info  flow  for 
%  an  "inspect"  statement 

function  do-control-flow-inspect(state:  statement)  = 

(enumerate  insp  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(state)))  do 
check-the-in-seq(variable-name(insp))) 

%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "display"  statement 

function  do-control-flow-display(state:  statement)  = 

(enumerate  v  over 

filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(state)))  do 
check-the-in-seq(variable-name(v))) 
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%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "perform"  statement 

function  do-control-flow-perform(state:  statement)  = 

defmed?(perform-statement-varying-clause(state))  -  -  > 

((enumerate  v-var  over  filter(lambda  (obj:  object)  variable(obj), 

set-to-seq(kids(perform-statement-varying-clause(state))))  do 
check-the-out-seq(variable-name(v-var))); 
defmed?(perform-object-until-clause 

(perform-statement-varying-clause(state)))  -  -  > 

(enumerate  uv-var  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(perform-object-until-clause 

(perform-statement-varying-clause(state)))))  do 
check-the-in-seq(variable-name(uv-var)))); 
defined?(perform-statement-until-clause(state))  -  -  > 

(enumerate  u-var  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(perform-statement-until-clause(state))))  do 
check-the-in-seq(variable-name(u-var))) 


%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "set"  statement 

function  do-control-flow-set(state:  statement)  = 

(enumerate  s  over  fllter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(state)))  do 

check-the-out-seq(variable-name(s))) 


%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  call  statement 

function  do-control-flow-call(state:  statement)  = 

defined?(call-statement-call-parameter-sequence(state))  -  -  > 
((enumerate  c  over  call-statement-call-parameter-sequence(state)  do 
(enumerate  v  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(c)))  do 

check-the-in-seq(variable-name(v))))) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  add  statement 

function  do-control-flow-add(state:  statement)  = 

(enumerate  asdi  over  add-statement-data-item-sequence(state)  do 
(enumerate  add-this  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(asdi)))  do 

check-the-in-seq(variable-name(add-this)))); 
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(enumerate  asav  over  add-statement-arithmetic-variable-sequence(state)  do 
(enumerate  add-to  over  filter(lambda  (obj;  object)  variable(obj), 
set-to-seq(descendants(asav)))  do 

check-the-out-seq(variable-name(add-to)))) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  subtract  statement 

function  do-control-flow-subtract(state:  statement)  = 

(enumerate  ssdi  over  subtract-statement-data-item-sequence(state)  do 
(enumerate  sub-this  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(ssdi)))  do 

check-the-in-seq(variable-name(sub-this)))); 

(enumerate  ssav  over  subtract-statement-arithmetic-variable-sequence(state)  do 
(enumerate  sub-from  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(ssav)))  do 

check-the-out-seq(variable-name(sub-ffom)))) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  an  if  statement 

function  do-control-flow-if(state:statement)  = 

(enumerate  s  over 

(filter(lambda  (obj:  object)  if-statement(obj), 
set-to-seq(descendants(state))))  do 
(enumerate  i  over  filter(lambda  (obj:  object)  variable(obj), 

set-to-seq(descendants(if-statement-conditipn-expression(s))))  do 
check-the-in-seq(variable-name(i)))); 

(enumerate  st  over  set-to-seq(descendants(state))  do 
do-control-flow-more(st)) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  an  evaluate  statement 

function  do-control-flow-evaluate(state:statement)  = 

(enumerate  eval  over 
(filter(lambda  (obj:  object)  variable(obj), 

set-to-seq(descendants(evaluate-statement-expression- 1  (state)))))  do 
check-the-in-seq(variable-name(eval))); 

(enumerate  e-stmt  over  set-to-seq(descendants(state))  do 
do-control-flow-more(e-stmt)) 
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%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  move  statement 

function  do-control-flow-move(state:  statement)  = 

(enumerate  mov  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(move-statement-data-item(state))))  do 
check-the-in-seq(variable-name(mov))); 

(enumerate  varl  over  move-statement-variable-sequence(state)  do 
check-the-out-seq(variable-name(varl))) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  compute  statement 

function  do-control-flow-compute(state:  statement)  = 

(enumerate  com  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(compute-statement-arithmetic-expression(state))))  do 
check-the-in-seq(variable-name(com))); 

(enumerate  csav  over  compute-statement-arithmetic-variable-sequence(state)  do 
(enumerate  comp-result  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(csav)))  do 

check-the-out-seq(variable-name(comp-result)))) 

%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "search"  statement 

function  do-control-flow-search(state:  statement)  = 
check-the-in-seq(variable-name(search-statement-variable(state))); 
defined?(search-statement-when-clause-sequence(state))  -  -  > 

(enumerate  whn  over  search-statement-when-clause-sequence(state)  do 
(enumerate  sq  over  search-when-clause-statement-sequence(whn)  do 
do-control-flow(sq)); 

(enumerate  cond  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(search-when-clause-condition-expression(whn))))  do 
check-the-in-seq(variable-name(cond)))); 
defined?(proc-div-obj-on-condition-clause(state))  -  -  > 

(enumerate  sts  over  on-condition-clause-statement-sequence 
(proc-div-obj-on-condition-clause(state))  do 
do-control-flow(sts)) 


%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "read"  or  "write"  statement 

function  do-control-flow-read-write(state:  statement)  = 

read-statement(state)  -  -  >  (check-the-in-seq(read-statement-name(state)); 
(defined?(read-statement-read-record(state))  -  -  > 
check-the-out-seq 
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(variable-name 
(read-record-variable 
(read-statement-read-record(state)))))); 
write-statement(state)  -  -  >  (check-the-out-seq 
(variable-name 

(write-statement-name(state))); 
(defined?(write-statement-fTom-clause(state))  -  -  > 
check-the-in-seq(variable-name 
(write-from-clause-variable 
(write-statement-from-clause 
(state)))))); 

defined?(proc-div-obj-on-condition-clause(state))  -  -  > 

(enumerate  on-c  over  (on-condition-clause-statement-sequence 
(proc-dlv-obj-on-condition-clause(state)))  do 
do-control-flow(on-c)); 

defined?(proc-div-obj-not-on-condition-clause(state))  -  -  > 

(enumerate  not-c  over  (on-condition-clause-statement-sequence 
(not-clause-on-condition-clause 

(proc-div-obj-not-on-condition-clause(state))))  do 
do-control-flow(not-c)) 

%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "return"  statement 

function  do-control-flow-retum(state:  statement)  = 
check-the-in-seq(retum-statement-name(state)); 
defined?(proc-div-obj-on-condition-clause(state))  -  -  > 

(enumerate  on-r  over  on-condition-clause-statement-sequence 
(proc-div-obj-on-condition-clause(state))  do 
do-control-flow(on-r)); 

defined?(proc-div-obj-not-on-condition-clause(state))  -  -  > 
(enumerate  non-r  over  on-condition-clause-statement-sequence 
(not-clause-on-condition-clause 

(proc-div-obj-not-on-condition-clause(state)))  do 
do-control-flow(non-r)) 

%  The  following  function  is  used  to  gather  info  flow  for 
%  a  "sort"  statement 

function  do-control-flow-sort(state:  statement)  = 
check-the-in-seq(sort-statement-name(state)); 
defined?(sort-statement-on-clause-sequence(state))  -  -  > 

(enumerate  ocs  over  sort-statement-on-clause-sequence(state)  do 
(enumerate  s-var  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(ocs)))  do 
check-the-in-seq(variable-name(s-var)))); 
defined?(sort-statement-input-clause(state))  -  -  > 
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(enumerate  inp  over  filter(lambda  (obj:  object)  identifier-ref(obj), 
set-to-seq(descendants(sort-statement-input-clause(state))))  do 
check-the-in-seq(inp)); 

defined?(sort-statement-output-clause(state))  -  -  > 

(enumerate  op  over  filter(lambda  (obj:  object)  identifier-ref(obj), 
set-to-seq(descendants(sort-statement-output-clause(state))))  do 
check-the-out-seq(op)) 

%  The  following  function  is  used  to  gather  info  flow  for 

%  an  "initialize"  statement 

function  do-control-flow-initialize(state:  statement)  = 

(enumerate  iv  over  filter(lambda  (obj:  object)  identifier-ref(obj), 
set-to-seq(descendants(state)))  do 
check-the-out-seq(iv)) 

%  The  following  function  is  used  to  gather  information  flow  information 

%  from  an  accept  statement 

function  do-control-flow-accept(state:  statement)  = 
defined?(accept-statement-from-name(state))  -  -  > 

(enumerate  ac  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(accept-statement-from-name(state))))  do 
check-the-in-seq(variable-name(ac))); 
check-the-out-seq(variable-name(accept-statement-variable(state))) 

function  do-control-flow-open(state:  statement)  = 

(enumerate  o  over  filter(lambda  (obj:  object)  identifier-ref(obj), 
set-to-seq(descendants(state)))  do 
check-the-in-seq(o)) 

%  The  following  function  is  used  to  gather  info  flow  for 

%  a  "close"  statement 

function  do-control-flow-close(state:  statement)  = 

(enumerate  c  over  filter(lambda  (obj:  object)  identifier-ref(obj), 
set-to-seq(descendants(state)))  do 
check-the-in-seq(c)) 


%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  divide  statement 

function  do-control-flow-divide(state:  statement)  = 
defined?(divide-statement-data-item(state))  -  -  > 

(enumerate  dvd  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(divide-statement-data-item(state))))  do 
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check-the-in-seq(variable-name(dvd))); 
defined?(divide-statement-data-item-l  (state))  -  -  > 

(enumerate  dvd  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(divide-statement-data-item- 1  (state))))  do 
check-the-in-seq(variable-name(dvd))); 
defined?(divide-statement-data-item-2(state))  -  -  > 

(enumerate  dvd  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(divide-statement-data-item-2(state))))  do 
check-the-in-seq(variable-name(dvd))); 

(enumerate  dsav  over  divide-statement-arithmetic-variable-sequence(state)  do 
(enumerate  div-result  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(dsav)))  do 

check-the-out-seq(variable-name(div-result)))) 

%  The  following  function  is  used  to  gather  information  flow  information 
%  from  a  multiply  statement 

function  do-control-flow-multiply(state:  statement)  = 
defined?(multiply-statement-data-item(state))  -  -  > 

(enumerate  mult  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(multiply-statement-data-item(state))))  do 
check-the-in-seq(variable-name(mult))); 
defined?(multiply-statement-data-item-l  (state))  -  -  > 

(enumerate  mult  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(multiply-statement-data-item- 1  (state))))  do 
check-the-in-seq(variable-name(mult))); 
defined?(multiply-statement-data-item-2(state))  -  -  > 

(enumerate  mult  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(multiply-statement-data-item-2(state))))  do 
check-the-in-seq(variable-name(mult))); 

(enumerate  msav  over  multiply-statement-arithmetic-variable-sequence(state)  do 
(enumerate  mult-result  over  filter(lambda  (obj:  object)  variable(obj), 
set-to-seq(descendants(msav)))  do 

check-the-out-seq(variable-name(mult-result)))) 

%  The  following  function  is  used  to  check  the  used  variables  in  a  paragraph 
%  it  uses  a  sequence  to  put  the  variables  in.  A  variable  is  only  added  to 
%  the  sequence  if  it  is  not  already  in  the  sequence.  This  prevents  counting 
%  a  variable  more  than  once  if  it  appears  several  times  in  the  paragraph 

function  check-the-in-seq(varl:  identifier-ref)  = 
in-term-count  <  -  0; 

(enumerate  in-var  over  seq-in-var  do 

(term-equal?(varl,  in-var)  -  ->  in-term-count  <-  1)); 
in-term-count  =  0  -  -  >  seq-in-var  <  -  append(seq-in-var,  varl) 

%  The  following  function  is  used  to  check  the  updated  variables  in  a  paragraph 
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%  it  uses  a  sequence  to  put  the  variables  in.  A  variable  is  only  added  to 
%  the  sequence  if  it  is  not  already  in  the  sequence.  This  prevents  counting 
%  a  variable  more  than  once  if  it  appears  several  times  in  the  paragraph 

function  check-the-out-seq(varl:  identifier-ref)  = 
out-term-count  <  -  0; 

(enumerate  out-var  over  seq-out-var  do 
(term-equal?(varl,  out-var)  -  -  >  out-term-count  <-  1)); 
out-term-count  =  0  -  -  >  seq-out-var  <  -  append(seq-out-var,  varl) 
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!!  m-package(’’RCBU”) 
!!  in-grammar(’user) 


%  host-driver.re  is  the  driver  program  that  launches  the  code  that  loads  and  analyzes  all  four  versions 
%  of  the  cobol  source  code 
%  08/20/97 

varseq-file:  seq(cobol-object)  =  [] 
var  sub-name:  string  =  [] 

function  go-host  ( )  = 
go-host-base  { ) ; 
go-host-oct  ( ) ; 
go-host-jan  ( ) ; 
go-host-mar  ( ) ; 
go-host-apr  ( ) ; 

NIL 
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!!  in-packageC'RCBU") 

!!  m-grammar('user) 

%  host-driver-base.re  is  the  driver  program  that  loads  and  analzyes  the  files  in 
%  the  baseline  release  of  the  software 
%  08/20/97 

function  go-host-base  ( )  = 
seq-file<-  []; 
go-over-base  ( ) ; 
dribble("host-bo.txt"); 
sub-name  <-  "OVER"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  []; 
go-crqs-base  ( ) ; 
dribble("host-bc.txt"); 
sub-name  <-  "CRQS"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  [] ; 
go-trais-base  ( ) ; 
dribble("host-bt.txt"); 
sub-name  <-  "TRAIS"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  [] ; 
go-update-base  ( ) ; 
dribble("host-bu.txt"); 
sub-name  <-  "UPDATE"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  []; 
go-maca-base  ( ) ; 
dribble("host-bm.txt"); 
sub-name  <-  "MACA"; 
domore  ( ) ; 
dribble  ( ) ; 

NIL 
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!!  m-package("RCBU'’) 
!!  in-grammar('user) 


%  host-driver-oct.re  is  the  driver  program  that  loads  and  analzyes  the  files  modified 
%  or  created  for  the  October  release  of  the  software 
%  08/20/97 

function  go-host-oct  ( )  = 
seq-file<-  []; 
go-trais-oct  ( ) ; 

dribbleC'host-ot.txt"); 

sub-name  <-  "TRAIS"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  []; 
go-update-oct  ( ) ; 
dribbleC’host-ou.txt"); 
sub-name  <-  "UPDATE"; 
domore  ( ) ; 
dribble  ( ) ; 

NIL 
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!!  in-packageC'RCBU") 

!!  in-grammar('user) 

%  host-driver-jan.re  %  is  the  driver  program  that  loads  and  analzyes  the  files  modified 
%  or  created  for  the  January  release  of  the  software 
%  08/20/97 

function  go-host-jan  ( )  = 
seq-file<-  [] ; 
go-trais-jan  ( ) ; 
dribble("host-Jt.txt"); 
sub-name  <-  "TRAIS”; 
domore  ( ) ; 
dribble  { ) ; 
seq-file<-  []; 
go-update-jan  ( ) ; 
dribbleC'host-Ju.txt"); 
sub-name  <-  "UPDATE”; 
domore  ( ) ; 
dribble  ( ) ; 

NIL 


A-24 


!!  m-package("RCBU") 

! !  in-grammar('user) 

%  host-driver-apr.re  is  the  driver  program  that  loads  and  analzyes  the  files  modified 
%  or  created  for  the  april  release  of  the  software 
%  08/20/97 

function  go-host-apr  ( )  = 
seq-file<-’  []; 
go-maca-apr  { ) ; 
dribble("host-am.txt’'); 
sub-name  <  -  "MACA"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  [] ; 
go-update-apr  ( ) ; 
dribbleC'host-au.txt"); 
sub-name  <-  "UPDATE”; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  []; 
go-trais-apr  { ) ; 
dribble(”host-at.txt”); 
sub-name  <  -  "TRAIS"; 
domore  ( ) ; 
dribble  ( ) ; 
seq-file<-  []; 
go-crqs-apr  ( ) ; 
dribble("host-ac.txt”); 
sub-name  <-  ”CRQS”; 
domore  ( ) ; 
dribble  ( ) ; 

NIL 
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!!  in-packageC’RCBU‘0 
!!  in-grammarCuser) 

%  load-crqs-base.re  -  tool  for  loading  baseline  cobol  programs 
%  for  the  CRQS  subsystem 
%  08/20/97 

function  go-crqs-base  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-flle(”-'rboone/HOST/crqs/baseline/lbaauwqs,u")); 
seq-file  <-*  append(seq-file,  parse-cobol-file(”~rboone/HOST/crqs/baseline/lbablwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/crqs/baseline/lbacrwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/crqs/baseline/lbamjwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/crqs/baseline/lbamnwqs.u")); 
NIL 
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!!  m-package("RCBU") 

!!  in-grammarCuser) 

%  load-maca-base.re  -  tool  for  loading  the  baseline  cobol  programs 
%  for  the  maca  subsystem 
%  08/20/97 

function  go-maca-base  { )  = 

seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygl2wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-flle("~rboone/HOST/maca/baseline/lyg43wqs.u’')); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/maca/baseline/lyg44wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file('’~rboone/HOST/maca/baseline/lygadwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("-rboone/HOST/maca/baseline/lygaowqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygbtwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("--rboone/HOST/maca/baseline/lygccwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygdgwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygedwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/maca^aseline/lygetwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(' -rboone/HOST/maca/baseline/lygfpwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-flle(*'~rboone/HOST/maca^aseline/lyginwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/maca/baseline/lygmawqs.u")); 
seq-file  <  -•  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygmowqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygotwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-flle("'-rboone/HOST/maca^aseline/lygmwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("--rboone/HOST/maca/baseline/lygs4wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygs5wqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file('~rboone/HOST/maca/baseline/lygx2wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/maca/baseline/lygx3wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”'-rboone/HOST/maca/baseline/lygx4wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/lygx5wqs.u”)); 
NIL 
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!!  in-package(”RCBU”) 
! !  m-grammar('user) 


%  load-over-base.re  -  tool  for  loading  baseline  cobol  programs 
%  for  the  over  subsystem 


%  08/20/97 


function  go-over-base  ( )  = 

seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/over/baselme/lygoswqs.u")); 
NIL 
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!!  in-package("RCBU") 

!!  m-grammar('user) 

%  load-trais-base.re  -  tool  for  loading  baseline  cobol  programs 
%  for  the  trais  subsystem 
%  08/20/97 

function  go-trais-base  ( )  = 

seq-file  <  -  append(seq-file,  parse-cobol-file(’'~rboone/HOST/trais/baseline/lnxaOwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-'rboone/HOST/trais/baseline/lnxalwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxadwqs.u’')); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxbOwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-fileC'-^rboone/HOST/trais/baseline/lnxbawqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baseline/lnxbbwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxbcwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("-'rboone/HOST/trais/baseline/lnxbxwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(''-'rboone/HOST/trais/baseline/lnxiOwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/lnxilwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxi2wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(' ~rboone/HOST/trais/baseline/lnxi3wqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-'rboone/HOST/trais/baseline/lnxi4wqs.u'’)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxi5wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxi6wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxi7wqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-fileC'~rboone/HOST/trais/baseline/lnxi8wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxi9wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-fileC  ~rboone/HOST/trais/baseline/lnxiawqs.u")); 
seq-file  <  -  append(seq-flle,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxibwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxicwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxidwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxlOwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxllwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxl2wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxl4wqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(''-rboone/HOST/trais/baselme/lnxl5wqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxl7wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxl9wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxlbwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(’'-rboone/HOST/trais/baseline/lnxldwqs.u'*)); 
seq-file  <-  append(seq-file,  parse-cobol-file('’-rboone/HOST/trais/baseline/lnxlewqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxlfwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxlgwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxlhwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxlmwqs.u’')); 
seq-file  <  -  append(seq-file,  parse-cobol-file(’'~rboone/HOST/trais/baseline/lnxlnwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(’'~rboone/HOST/trais/baseline/lnxlowqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/bxlpwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("'~rboone/HOST/trais/baseline/lnxlzwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baseline/lnxmlwqs.u")); 
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seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 


append(seq-file,  parse-cobol-file(’'~rboone/HOST/t^ais^aseline/lnxlnawqs.u’')); 
append(seq-file,  parse-cobol-file(”--rboone/HOST/trais/baseline/lnxmbwqs,u")); 
append(seq-file,  parse-cobol-file(’'~rboone/HOST/trais/baseline/lnxmdwqs.u")); 
append(seq-file,  parse-cobol-file(’’~rboone/HOST/trais/baseliiie/lnxmewqs.u")); 
append(seq-file,  parse-cobol-file(’'‘--rboone/HOST/trais/baselme/lnxmfwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxmhwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxmiwqs.u")); 
append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxmjwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxmpwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxmqwqs.u’’)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxmrwqs.u'')); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselme/lnxmswqs.u")); 
append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baseline/lnxmtwqs.u”)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxp4wqs.u")); 

append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxpawqs.u")); 
append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/lnxpbwqs.u")); 
append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baseline/lnxpcwqs.u’‘)); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxpdwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxpewqs.u”)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxpfwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxphwqs.u”)); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxpjwqs.u”)); 
append(seq-file,  parse-cobol-file("'-rboone/HOST/trais/baseline/lnxpkwqs.u")); 
append(seq-file,  parse-cobol-fileC'-'rboone/HOST/trais/baseline/bxplwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxpmwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselme/lnxpnwqs.u")); 
append(seq-file,  parse-cobol-file(”--rboone/HOST/trais/baseline/lnxppwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxpqwqs.u”)); 
append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baselme/lnxprwqs.u”)); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/lnxpvwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/bxpwwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselbe/taxpywqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselbe/lnxpzwqs.u”)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselbe/bxrOwqs.u”)); 
append(seq-file,  parse-cobol-fileC‘~rboone/HOST/trais/baselbe/bxrlwqs.u")); 
append(seq-file,  parse-cobol-fileC-rboone/HOST/trais/baselbe/lnxr2wqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselbe/bxr3wqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselbe/lnxr5wqs.u")); 
append(seq-file,  parse-cobol-fileC'--rboone/HOST/trais/baselbe/bxr6wqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baselbe/bxr7wqs.u")); 
append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baselbe/bxrawqs.u”)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselbe/bxrdwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselbe/bxrewqs.u”)); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselbe/bxrgwqs.u")); 
append(seq-file,  parse-cobol-file('~rboone/HOST/trais/baselbe/bxriwqs.u”)); 
append(seq-file,  parse-cobol-file("--rboone/HOST/trais/baselbe/bxrkwqs.u")); 
append(seq-file,  parse-cobol-file("--rboone/HOST/trais/baselbe/bxrmwqs.u")); 
append(seq-file,  parse-cobol-file(’'-rboone/HOST/trais/baselbe/bxrpwqs.u")); 
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seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <- 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
seq-file  <  - 
NIL 


append(seq-file,  parse-cobol-file(’-rboone/HOST/trais/baseline/lnxrqwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baselme/lnxrrwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baselme/lnxrswqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/lnxruwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/lnxrwwqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxrzwqs.u”)); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/lnxslwqs.u")); 
append(seq-file,  parse-cobol-file("'-rboone/HOST/trais/baselme/lnxs2wqs.u'’)); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxs3wqs.u”)); 
append(seq-file,  parse-cobol-file(''-rboone/HOST/trais/baseline/lnxtOwqs.u”)); 
append(seq-file,  parse-cobol-file("-^rboone/HOST/trais/baseline/lnxtlwqs.u’')); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/lnxt2wqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baselme/lnxt3wqs.u")); 
append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/lnxtywqs.u”)); 
append(seq-file,  parse-cobol-file("-'rboone/HOST/trais/baseline/lnxtzwqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baseline/taxulwqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baselme/lnxu3wqs.u")); 
append(seq-file,  parse-cobol-fileC'~rboone/HOST/trais/baselme/lnxu9wqs.u")); 
append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baselme/lnxubwqs.u")); 
append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baselme/lnxuewqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baselme/lnxufivqs.u")); 
append(seq-file,  pa^se-cobol-file('~rboone/HOST/t^ais^aseline/lnxugwqs.u")); 
append(seq-file,  parse-cobol-file(’-rboone/HOST/trais/baseline/lnxuhwqs.u")); 
append(seq-file,  parse-cobol-file(”~rboone/HOST/trais/baseline/bxupwqs.u")); 
append(seq-file,  parse-cobol-file(”-rboone/HOST/trais/baselme/lnxuxwqs.u”)); 
append(seq-file,  parse-cobol-fileC-rboone/HOST/trais/baseline/ltpfowqs.u")); 
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!!  in-packageC'RCBU”) 

!!  in-grammar('user) 

%  load-update-base.re  -  tool  for  loading  baseline  cobol  programs 
%  for  the  update  subsystem 
%  08/20/97 

varseq-file:  seq(cobol-object)  =  [] 
function  go-update-base  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/lygl5wqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-^rboone/HOST/update/baseline/lygabwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("--rboone/HOST/update/baseline/lygalwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/lygbrwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lygcdwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lygcpwqs.u'’)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lygctwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lygdawqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lygdcwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/lygddwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-^rboone/HOST/update/baseline/lygdmwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseIine/lygdrwqs.u'‘)); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/lygfbwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/lyglfwqs.u'')); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/lygobwqs,u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(' -rboone/HOST/update/baseline/lygorwqs.u")); 
seq-file  <  -*  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/lygpawqs.u'’)); 
seq-file  <~  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/lygpcwqs.u'’)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”'-rboone/HOST/update/baseline/lygpdwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(' -rboone/HOST/update/baseline/lygpfwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/lygptwqs.u")); 
seq-file  <-  append(seq-file,  parse-coboI-file(”-rboone/HOST/update/baseline/lygtfwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseIine/lygucwqs.u”)); 
NIL 
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!!  in-packageC'RCBU") 
!!  in-grammar('user) 


%  load-trais-oct.re  -  tool  for  loading  the  oct  release  of  cobol  programs 
%  for  the  trais  subsystem 
%  08/20/97 

function  go-trais-oct  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-flle(''~rboone/HOST/trais^aseline/15oct96/taxiewqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxdOwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/taxdlwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxd2wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxd3wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxd4wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxd5wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxd7wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(''~rboone/HOST/trais/baseline/15oct96/lnxr7wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxicwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxidwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxmhwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxpmwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxrgwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxpywqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxrpwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/15oct96/lnxulwqs.u")); 
NIL 
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!!  in-package("RCBU") 

!!  in-grammar('user) 

%  load-update-oct.re  -  tool  for  loading  the  oct  release  of  cobol  programs 
%  for  the  update  subsystem 
%  08/20/97 

function  go-update-oct  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/15oct96/lygl5wqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-rboone/HOST/update^aseline/15oct96/lygabwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-'rboone/HOST/update/baselme/15oct96/lygalwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/15oct96/lygdmwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("-rboone/HOST/update/baseline/15oct96/lyglfwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/15oct96/lygobwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/15oct96/lygorwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file('-rboone/HOST/update/baseline/15oct96/lygpfwqs.u”)); 
NIL 
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!!  in-packageC'RCBU”) 

!!  in-grainmar('user) 

%  load-trais-jan.re  -  tool  for  loading  the  jan  release  of  cobol  programs 
%  for  the  trais  subsystem 
%  08/20/97 

function  go-trais-jan  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-file("-rboone/HOST/trais/baseline/15jan97/lnxmbwqs.u")); 
seq-file  <--  append(seq-file,  parse-cobol-file(”'-rboone/HOST/trais/baseline/15jan97/lnxifwqs.u")); 
NIL 
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! !  in-package(’’RCBU") 
!!  m-grammar('user) 


%  load-update-jan.re  -  tool  for  loading  the  jan  release  of  cobol  programs 
%  for  the  update  subsystem 
%  08/20/97 

function  go-update-jan  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-fileC~rboone/HOST/update/baseline/15jan97/lygdrwqs.u”)); 
seq-file  <-  append(seq-file,  parse-cobol-file(”-rboone/HOST/update/baseline/15jan97/lygctwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("-'rboone/HOST/update/baseline/15jan97/lygucwqs.u")); 
NIL 
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!!  in-packageC’RCBU”) 
!!  m-grammar('user) 


%  load-crqs-apr.re  -  tool  for  loading  apr  release  of  cobol  programs 
%  for  the  CRQS  subsystem 
%  08/20/97 

function  go-crqs-apr  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/crqs/baseline/30apr97/lbamnwqs.u")); 
NIL 
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!!  m-package(”RCBU”) 

!!  in-grammar(’user) 

%  load-maca-apr.re  -  tool  for  loading  the  apr  release  cobol  programs 
%  for  the  maca  subsystem 
%  08/20/97 

function  go-maca-apr  ( )  = 

seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/30apr97/lygadwqs.u")); 
seq-file  <-  append(seq-file,  pa^se-cobol-flle("-'rboone/HOST/maca^aseline/30apr97/lygbtwqs.u’')); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca^aseline/30apr97/lygedwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file('’'-rboone/HOST/maca^aseline/30apr97/lygotwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/maca/baseline/30apr97/lygmwqs.u")); 
NIL 
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!!  m-package(”RCBU") 

! !  in-grammar('user) 

%  load-trais-apr.re  -  tool  for  loading  the  apr  release  of  cobol  programs 
%  for  the  trais  subsystem 
%  08/20/97 

function  go-trais-apr  ( )  = 

seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/30apr97/lnxmlwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/30apr97/lnxmpwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file("~rboone/HOST/trais/baseline/30apr97/lnxrpwqs.u'')); 
NIL 


A-39 


!!  in-package(’'RCBU") 
!!  in-grammar('user) 


%  load-update-apr.re  -  tool  for  loading  apr  release  of  cobol  programs 
%  for  the  update  subsystem 
%  08/20/97 


function  go-update-apr  { )  = 

seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/30apr97/lygalwqs.u")); 
seq-file  <  -  append(seq-file,  parse-cobol-file("'-rboone/HOST/update/baseline/30apr97/lygctwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol“file("-'rboone/HOST/update/baseline/30apr97/lygucwqs.u")); 
seq-file  <-  append(seq-file,  parse-cobol-file(”~rboone/HOST/update/baseline/30apr97/lygmpwqs.u'')); 
seq-file  <-  append(seq-file,  parse-cobol-file('’~rboone/HOST/update/baseline/30apr97/lygprwqs.u”)); 
seq-file  <  -  append(seq-file,  parse-cobol-file("~rboone/HOST/update/baseline/30apr97/lygpmwqs.u’’)); 
NIL 


A-40 


Appendix  B 


Baseline  Source  Code  Measures 


Table  of  Contents 

TRAIS  Subsystem  Raw  Product  Metrics . B-2 

Update  Subsystem  Raw  Product  Metrics . B-64 

MACA  Subsystem  Raw  Product  Metrics . B-75 

CRQS  Subsystem  Raw  Product  Metrics . B-85 

Over  Subsystem  Raw  Product  Metrics . B-88 


B-l 


Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


U  of  Stmts 

Baseline 

October 

Januaray 

April 

McCabe's  CC 

Baseline 

October 

Januaray 

April 

NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


NXAOWQ 


NXAOWQ 


NXAOWQ 

NXAOWQ 


NXAOWQ 

NXAOWQ 


NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


Q_ 

Q_ 

Q_ 

Q 


NXA1WQ 

NXA1WQ 

NXA1WQ 


NXA1WQ 


NXA1WQ 


NXA1WQ 

NXA1WQ 

NXA1WQ 


NXA1WQ 


NXA1WQ 

NXA1WQ 

NXA1WQ 

NXA1WQ 


NXA1WQ 

NXA1WQ 

NXA1WQ 

NXA1WQ 


NXADWQ_ 

QL 

Q 


NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


NXAOWQ 

NXAOWQ 

NXAOWQ 

NXAOWQ 


NXAOWQ 


000_MA!N_DR[VER _ 

000_STQP^RUN _ 

100_HSKP _ 

lOOJXIT _ 

nO_LOAD_DEST_TABLE _ 

_  riojxrr _ 

200  SEND  RCDS 


200_EX[T _ 

700_RBTCHO_CALL  _ 

700_RBTCHO_CAIL_EX1T _ 

700  SEND  HDRS 


700  SEND  HDRS  EXIT 


710  FORMAT  RIS  AREA 


710_EXIT _ 

720  SEND  PLA  REGS 


720_EXIT _ 

700  READ  INPUT  FILE 


TOOREADJXIT _ 

'  700_CHECK_RBTCHO_RZLT 
~  700_CHECK_RBTCHO^RZLT_EXIT 
700  RBTCHO  LOOP 


ms 

lEI 

BBI 

m 

m 

BBII 

El 

!■ 

B 

mmm 

El 

!■ 

BBII 

ms 

lEI 

BBI 

El 

!■ 

E 

BBII 

m 

!■ 

B 

BIBI 

Ei 

\m 

BBII 

m 

B 

BBII 

El 

m 

B 

BBII 

m 

BEII 

El 

!■ 

BBII 

m 

BBI 

El 

BBI 

Ei 

iH 

BBI 

El 

BBI 

m 

■H 

B 

BBI 

_ 64 

18684999 ' 

o' 

63504  ' 

_ o' 

562500  ' 


HEMBI 


lEEaBHBBg 


000_STOP_RUN _ 

~  100_HSKP _ 

'  100  EXIT 


200  SEND  RCDS 


200  EXIT 


700_STARS_CALL _ 

“  700_STARS_CALL_EXIT _ 

’  700  HDR  CALL 


700  HDR  CALL  EXIT 


700_READ_INPUT_FILE _ 

~  700_READ_EXIT _ 

~  700_CHECK,RBTCHO_RZLT 
700  CHECK  RBTCHO  R2LT  EXIT 


700_RBTCHO_LOOP _ 

~  700_RBTCHO_LOOP_EXIT _ 

700_ERROR_DUMP _ 

'  700  ERROR  DUMP  EXIT 


|000_DRIVER 


lOOJXIT _ 

200_READ_DRIVER 

200JXIT _ 

210_FIRST_READ 
210  EXIT 


220_READ_R£ST 

220_EXIT _ 

230_PAGE_BREAK 

230_EXIT _ 

211  MOVE  INPUT 


211_EXIT _ 

212_WR1TE_REC 

212_EXIT _ 

300  WRAPUP 


300  EXIT 


I 


IBI 

IBI 


8192 

_ 0_ 

20070400 


0 

4032  “ 


0 

108800 

0 


216 


_ 0_ 

10368 

0 


5445 


_ 0_ 

_ 0_ 

_ 0_ 

14256 


_ 0  _ 

39976650 

0 

473850 

_ 0  _ 

32400 

0 

2183328 


lEI 


Information  Flow 

~9  i  F" 


0 

0 

342225 

12 

0 

655720000 

0 

130438 

Program 

Name 

Paragraph  (Procedure)  Name 

NXBOWQ 

110_EXIT 

NXBOWQ 

1 20_LOAD_VALI  D_PORT_TAB  LE 

NXBOWQ 

120_EXIT 

NXBOWQ 

1 30_DAILY_ONHAND_FtLE 

NXBOWQ 

130_MERGE 

NXBOWQ 

130_EXIT 

NXBOWQ 

131_READ_OH_FILE 

NXBOWQ 

131_EXIT 

NXBOWQ 

140^DAILY^MOVEMENT_FILE 

NXBOWQ 

140_MERGE 

NXBOWQ 

140_EXIT 

NXBOWQ 

141  READ  MV_FILE 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

October 

Baseline 

Januaray 

April 

McCabe's  CC 

Baseline 

October 

Januaray 

April 

■ 

mm 

HI 

HE 

mm 

■ 

ES 

EDH 

■ 

■Q 

n 

mm 

IE 

■lEI 

■ 

■ 

H 

!■ 

■ 

m 

mm 

■ 

KD 

■» 

■ 

■ 

mam 

!■ 

■I 

NXBOWQ  141_EXIT _ 

NXBOWQ  142^READ_NEW_CEN_FILE 
NXBOWQ  142  EXIT 


NXBOWQ  143_READ_WRITE_CEN 
NXBOWQ  143  READ  WRITE  EXIT 


NXBOWQ  150_L£AP_YEAR_CHECK 

NXBOWQ  ISOJXIT _ 

NXBOWQ  200  PROCESS 


NXBOWQ  200  EXIT 


Baseline 

October 

Januaray 

April 

0 

405 

0 

2308096 


1697436 

_ o' 

20736  ' 


243000 
88822089 ' 

o' 


51840 


MEHn 


0 

512 

0 

4800 

m 


NXBOWQ 

210_COMPARISONS 

NXBOWQ 

210_EXIT 

NXBOWQ 

211_CONUS_OUTBOUND 

211  EXIT 


EDI 


112651 

_ 0 

2048 

0 


1008 

_ 0 

1008 

0 


5760 

_ 0 

3316275 

0 


2304 


_ 0 

8447004 

0 


729 


0 


493848 

_ o' 

7200' 


_ 0 

3484800  ' 

_ o' 

1350  ' 


B-3 


Program 

Name 

Paragraph  (Procedure)  Name 

NXBAWQ 

200  EXIT 

NXBAWQ 

210  L4  AKF  PROCESS 

NXBAWQ 

210  CONTINUE 

NXBAWQ 

210  EXIT 

NXBAWQ 

220  L5  AKF  PROCESS 

NXBAWQ 

220  EXIT 

NXBAWQ 

300  WRlTE_CONTROL 

NXBAWQ 

300  EXIT 

NXBAWQ 

310  WRITE  PART  It 

NXBAWQ 

310  EXIT 

NXBAWQ 

320  WRITE  PART  V 

NXBAWQ 

320  EXIT 

NXBAWQ 

400_WRAPUP 

NXBAWQ 

400  EXIT 

NXBAWQ 

700_SEARCH_STN_WT_TABLE 

NXBAWQ 

700_SRCH_STN_WT_TAB  LEJXIT 

NXBAWQ 

700  SEARCH_VALID_PORT_TBL 

NXBAWQ 

700_SEARCH_VALID_PORT_EXIT 

NXBAWQ 

700  ADD  TO_MAI_TOTALS_B2 

NXBAWQ 

700_ADD_TO_MAI_TOTALS_B2_EXIT 

NXBAWQ 

700  ADD  TO_MAI_TOTALS_B5 

NXBAWQ 

700  ADD_TO_MAI_TOTALS_BS_EXIT 

NXBAWQ 

700_ADD_TO_REPORT_TOTALS 

NXBAWQ 

700  ADD_TO_REPORT_TOTALS_EXIT 

NXBAWQ 

700_FORMAT_MAI_PART 

NXBAWQ 

700_FORMAT_MAI_PART_EX1T 

NXBAWQ 

i  700_FORMAT_MAI_CONUS_TOTALS 

NXBAWQ 

1700  FORMAT_MALCONUS_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts 

October 

Baseline 

1  Januaray 

j  April 

NXBAWQ 

700  B2FORM  MAI  OFFSHORE_EXIT 

NXBAWQ 

700  FORMAT  MAI  OFFSHORE  TOTALS 

NXBAWQ 

700  FORMAT  MAI_OFFSHORE_EXIT 

NXBAWQ 

700  FORMAT  21ST_AF_TOTALS 

NXBAWQ 

700  FORMAT_21ST_AFJX1T 

NXBAWQ 

700_FORMAT_22ND_AF_TOTALS 

NXBAWQ 

700_FORMAT_22ND_AF_EXIT 

NXBAWQ 

700_FORMAT_GRAND_TOTALS 

NXBAWQ 

700  FORMAT  GRAND  TOTL  EXIT 

LnN;?AV/i>M 

HI 


700_TRAILER_PART_II 
700_TRA11ER_PART_II_EXIT 
700  TRAILER  PART  V 


700  TRAILER  PART  V  EXIT 


NXBAWQ 

700  HEADERS  PARTJI 

NXBAWQ 

700  HEADERS_PARTJI_EXIT 

NXBAWQ 

700  HEADERS  PART_V 

NXBAWQ 

700  HEADERS_PART_V_EXIT 

NXBBWQ 

000_BB_DRIVER 

NXBBWQ 

000  STOP_RUN 

NXBBWQ 

100  HSKP 

NXBBWQ 

100  EXIT 

NXBBWQ 

illO  LOAD  BO  GENERATION  TABLE 

NXBBWQ 

no  EXIT 

NXBBWQ 

120  LOAD  VALID_PORT_TABLE 

NXBBWQ 

120  EXIT 

NXBBWQ 

200  PREPARE_MVMT 

NXBBWQ 

200  EXIT 

NXBBWQ 

300  MERGE 

NXBBWQ 

300  EXIT 

NXBBWQ 

3 1 0_READ_MV_SUMMARY_F  1 LE 

NXBBWQ 

310_EXIT 

NXBBWQ 

320_READ_OH_SUMMARY_FILE 

NXBBWQ 

320_EX1T 

NXBBWQ 

400_WRITE_CONTROL 

NXBBWQ 

400_EXIT 

NXBBWQ 

410_WRITE_PARTJ_CONUS_OUT 

NXBBWQ 

410  EXIT 

ES 


IKS 


nisHi 


lEI 


lEI 

IBI 


_ 0 

16848 ' 
5057500 ' 

o' 


4078368 

_ o' 

57024  ' 


_ a 


8850625 

_ o' 

8133632  ' 


IBI 

IBI 

IBI 


■■■BABB 


IBBBBI 


IBI 

IBI 

IBI 

IBI 

IBI 

IBf 

IBI 

IBI 


100 


_ 0 

100  ' 

_ o' 

3200  ' 
0  ' 

3780000 ' 

o' 


Information  Flow 

~o  n  ^ 


0 

1620 

0 

343 

1 

0 

234900 

0 

319725 

0 

39168 

0 

39204 

0 

6300 

0 

6300 

0 

44100 

0 

21651300 

0 

15552 

0 

1350 

0 

1612800 

0 

663552 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXBBWQ 

420  WRITE  PARTJII_CONUS_IN 

NXBBWQ 

420  EXIT 

NXBBWQ 

430  WRITE  PARTJV_OFF_SHORE 

NXBBWQ 

430  EXIT 

NXBBWQ 

500  PREPARE  ON  HAND 

NXBBWQ 

500  EXIT 

NXBBWQ 

600  WRAPUP 

NXBBWQ 

600  EXIT 

NXBBWQ 

700  UPDATE  TOTLS  FROM  FILE  FS 

NXBBWQ 

700  UPDATE  TOTLS  FROM  FS  EXIT 

NXBBWQ 

700  ADD_TO_CENERATION_NAF_TOT 

NXBBWQ 

700  ADD  TO  GEN_NAF_TOT_EXIT 

NXBBWQ 

700  ADD  TO  GENERATION_RPT_TOT 

NXBBWQ 

700  ADD  TO  GEN  RPT_TOT_EXIT 

NXBBWQ 

700  FORMAT_DETAIL_LINE 

NXBBWQ 

700  FORMAT  DETAIL_LINE_EXIT 

NXBBWQ 

700  FORMAT  NAF_TOTAL_LINE 

NXBBWQ 

700  FORMAT_NAF_TOTAL_LINE_EXIT  ■ 

NXBBWQ 

700  FORMAT_REPORT_TOTAL_LINE 

NXBBWQ 

700  FORMAT  RPT_TOTAL_LINEJXIT 

NXBBWQ 

700  SEARCH  VALID_PORT_TBL 

NXBBWQ 

700  SEARCH_VALID_PORT_EX(T 

NXBBWQ 

700  READ  MVMT 

NXBBWQ 

700_READ_MVMT_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


NXBBWQ 


NXBBWQ 

NXBBWQ 

NXBBWQ 


NXBBWQ 


NXBBWQ 


700  READ  ONHD 


700_READ_ONHD_EX1T _ 

'  700_PRI_4_INFO_FROM_IB 
'  700  PRI  4  INFO  FROM  LB  EXIT 


700  READ  PRI  4 


NXBBWQ 

700  READ  CONUS  PRI  4 

NXBBWQ 

700_READ_CONUS_PRI_4JX!T 

NXBBWQ  700  READ  INTRA  PRI  4 


NXBBWQ  700_READ_INTRA_PRI_4_EXIT 
NXBBWQ  700_TRAILER_PART_I 
NXBBWQ  700_TRAILER_PART_I_EXIT 
NXBBWQ  700  TRAILER  PART  III 


NXBBWQ  700  TRAILER  PART  III  EXIT 


NXBBWQ  700_TRAILER_PART_IV 
NXBBWQ  700_TRAILER_PART_IV_EXIT 
NXBBWQ  700  HEADERS  PART  I 


NXBBWQ 

700  HEADERS  PART  1  EXIT 

NXBBWQ 

700  HEADERS  PART  ill 

NXBBWQ 

700  HEADERS  PART  III  EXIT 

NXBBWQ 

700  HEADERS_PARTJV 

NXBBWQ 

700  HEADERS_PARTJV_EXIT 

NXBCWQ 

000  BC  DRIVER 

NXBCWQ 

000  STOP  RUN 

NXBCWQ 

100  HSKP 

NXBCWQ 

100  EXIT 

NXBCWQ 

110  LOAD_VALID_PORT_TABLE 

NXBCWQ 

110  EXIT 

NXBCWQ 

200  L5  SELECT  PROC 

NXBCWQ 

200_EXIT 

NXBCWQ 

300  WRITE_CONTROL 

NXBCWQ 

300  EXIT 

NXBCWQ 

310  WRITE  SECTION_A 

NXBCWQ 

310  EXIT 

NXBCWQ 

311  FORMAT_AND_WRlTE_SECT_A 

NXBCWQ 

311  EXIT 

NXBCWQ 

320  WRITE  SECT10N_B 

NXBCWQ 

320  EXIT 

NXBCWQ 

32  l_FORMAT_AND_WRITE_SECT_B 

NXBCWQ 

321  EXIT 

NXBCWQ 

400  WRAPUP 

NXBCWQ 

400  EXIT 

1  #  of  Stmts  I 

Baseline 

October 

Januaray 

> 

T3 

a 

EE 
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1 

7 
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7 

1 
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10 

1 

10 

1 

10 

1 

7 

1 

\m 
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6 

1 

39 

1 

7 

1 

m 

IHI 

■ 

m 

m 

m 

IHI 

!■ 

L_ 

m 

1 

3 

I 

1 

■  ■■■ 

8607677 

_ o' 

8607677  ' 


IE 


IE 

IB 

IE 


■EH 


IE 


IE 


IE 

IB 


200000 

_ o" 

1322500' 


_ 0  _ 

777600 

0 


137700 


_ 0  _ 

514998 

0 


8 


8575 


_ 0 

3528000 ' 

o' 


1350 


_ 0 

3510000  ' 
0  ' 
1575' 


Information  Flow 

~o  I  ^ 


00 

_ 0^ 

00 

6300 

0 

6300 

0 

0 

217800 

0 

0 

521752 

0 

104976 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXBCWQ 

700  SEARCH  VALID  PORT_TBL 

NXBCWQ 

700  SEARCH  VALID  PORT  EXIT 

NXBCWQ 

700  ADD  TO  DETAIL  CNTRS 

NXBCWQ 

700  ADD  TO  DETAIL  CNTRS_EXIT 

NXBCWQ 

700  TRAILER 

NXBCWQ 

700  TRAILER  PART  VI  EXIT 

NXBCWQ 

700_HEADERS 

NXBCWQ 

700  HEADERS  EXIT 

NXBXWQ 

000  DRIVER 

NXBXWQ 

000  STOP  RUN 

NXBXWQ 

100  SPAWN_.B0 

NXBXWQ 

lOOJXIT 

I?^N:VVaV»M 

no  CHECK  R_SPAWN_ERR 

no  EXIT 

BEI 

1 1 1  RWAIT 

NXBXWQ 

111  RWAITJXIT 

NXIOWQ 

000_DRIVER  • 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 

!?ls>l  B  L 


|[2|QQ^HI 


QOO_STOP_RUN _ 

100_HSKP _ 

100  HSKP  EXIT 


no  LOAD  CHNL  TABLE 


n0_EXIT _ 

120_SELECT_RECORDS 
120  EXIT 


130  SEARCH  CHNL  TBL 


130_EXIT _ 

2QO_BUILD_REPORT 
200  EXIT 


D 


210  EXIT 


22Q_EACH_PRIORITY 
220  EXIT 


230  PROCESS  LINE 


NXIOWQ 

230  EXIT 

NXIOWQ 

i231  COMPUTE 

NXIOWQ 

1231  EXIT 

NXIOWQ 

!232  WRITE  LINE 

NXIOWQ 

232  EXIT 

NXIOWQ 

1300  WRAP  UP 

NXIOWQ 

300  EXIT 

NXIOWQ 

600_NEXT_PAGE 

NXIOWQ 

600  EXIT 

NXIOWQ 

700  WRITE_HEADERS 

NXIOWQ 

700_EXIT 

LNXI1WQ 

:000_DRIVER 

LNX11WQ 

|000_STOP_RUN 

LNXI1WQ 

|100_HSKP 

LNXI1WQ 

|100  HSKPJXIT 

LNXI1WQ 

j  11 0_LOAD_CH  N  L_TAB  LE 

LNXI1WQ 

!nO_EXIT 

LNX11WQ 

120_SELECT_RECORDS 

LNXI1WQ 

LNXI1WQ 


LNXI1WQ 


LNXI1WQ 

LNXI1WQ 

LNXI1WQ 

LNXI1WQ 


130_SEARCH_CHNL_TBL 
'  130  EXIT 


200  BUILD  REPORT 


200JXIT _ 

210_EACH_CHNl _ 

'210  EXIT 


LNXI1WQ 

220  EXIT 

LNXI1WQ 

230_COMPUTE 

LNXI1WQ 

:230_£XIT 

LNXI1WQ 

i231  ADD  TOTALS 

UMMi 


231_EXIT _ 

~  232_WRITE_LINE 
232  EXIT 


1  #  of  Stmts  1 
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□ 

ME 
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Ei 
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1 
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4 

Bl 
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3 
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ME 
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1 

5 

□ 
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HI 

ME 
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_ 1 

Bl 
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^rj 
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1 
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1 

10 

1 

3 

1 

6 

1 

6 

1 

IB 
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5 

1 

4 

1 

6 

1 

4 

BIB 

lZ 

WEm 

pi 

1 

1 

6 

1 

BB 

1 

5 

1 

2 

1 

mam 

lU 

mm 

BIB 

BIB 

1 

6 

1 

8 

1 

1 

1 

1 

BIB 

3L_ 

BIB 

Information  Flow 

”0  I 


mmmmi 


mmmm 

Bmmm 


mmmm 
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20 
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9072 
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1008 
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1901592 

0 

486 

0 

16000 

0 

El 


6 


_ 0 

1075648 ' 
0 


57024 


3572100 

_ o' 

139968  ' 


El 


■EBBB 


0 

71442 

0 

3345408 

0 

279936 

0 

784 

0 

1076236 

0 

405 

0 

40000 

0 

500 

0 

12446784 

0 

209088 

0 

94864 

29400 

0 

0 

0 

1843200 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

LNX11WQ 

233  PERCENTAGES 

LNXMWQ 

233  EXIT 

LNXI1WQ 

234  WRITE  PRCTS 

LNXMWQ 

234  EXIT 

LNXMWQ 

300  WRAP  UP 

LNXMWQ 

300  EXIT 

LNXMWQ 

600  NEXT  PAGE 

LNXMWQ 

600  EXIT 

LNXMWQ 

700  WRITE  HEADERS 

LNXMWQ 

700  EXIT 

NXI2WQ 

000  12  DRIVER 

NXI2WQ 

000  STOP  RUN 

NXI2WQ 

100  HSKP 

NXI2WQ 

100  EXIT 

NXI2WQ 

no  SELEa  RECORDS 

NXI2WQ 

no  EXIT 

NXI2WQ 

200  OUTBOUND  SHIPMENTS 

NXI2WQ 

200  EXIT 

NX12WQ 

210  APOE  LOOP 

NXI2WQ 

210  EXIT 

NX12WQ 

220  COMPUTE  APOE 

NXI2WQ 

220  EXIT 

NXI2WQ 

230  TOTAL  REC 

NXI2WQ 

230  EXIT 

NXI2WQ 

300  SHIPMENTS_TONS 

NXI2WQ 

300  EXIT 

NXI2WQ 

310_TONS_LOOP 

NXI2WQ 

310_EXIT 

NXI2WQ 

320  COMPUTE_TONS 

NXI2WQ 

320  EXIT 

NXI2WQ 

330  TOTAL_TON 

NX12WQ 

330  EXIT 

NXI2WQ 

400  RETRO_OUTBND_SHPMTS 

NXI2WQ 

400  EXIT 

NXI2WQ 

410  RETRO  APOE_LOOP 

NXI2WQ 

410  EXIT 

NXI2WQ 

420  COMPUTE_RETRO_APOE 

NXI2WQ 

420  EXIT 

NXI2WQ 

430  RETRO_TOTAL_REC 

NXI2WQ 

430  EXIT 

NXI2WQ 

500  RETRO  SHPMTS_TONS 

NXI2WQ 

500  EXIT 

NXI2WQ 

510  RETRO_TONS_LOOP 

NXI2WQ 

510  EXIT 

NX12WQ 

520  COMPUTE  RETRO_TONS 

NXI2WQ 

520  EXIT 

NXI2WQ 

530  TOTAL  RETRO_TONS 

NXI2WQ 

530  EXIT 

NXI2WQ 

600  WRAPUP 

NXI2WQ 

600  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts 


I  WRITE  HEADERS 


I  WRITE_HEADERS_EX1T 

ltons_headers 

t_TONS_HEADERS_EXIT 
I  WRITE  RETRO  HDRS 


NXI2WQ 

700  WRITE  RETRO  EXIT 

NXI2WQ 

700  RETRO  TONS  HDRS 

NXI2WQ 

700  RETRO  TONS  EXIT 

NX12WQ 

700  INIT  REPORT 

700  INIT  REPORT_EXIT 

[2EBI3I 

700  INIT  RETRO 

700  INIT  RETRO_EXIT 

NXI2WQ 

700  INIT  TONS 

NXI2WQ 

700  INIT  TONS  EXIT 

NXI2WQ 

700  INIT  RETRO_TONS 

NX12WQ 

700  INIT  RETRO  TONS  EXIT 

1  McCabe's  CC  | 
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EiHi 
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1 

2 

L 
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1 
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n 

mm 

[Z 

1 

1 

1 

2 

1 

3 
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1 

1 
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1 

mm 
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1 
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1 
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1 
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■ 

_ 

Information  Flow 

O 

c. 

n 

3 

> 

v> 

o 

o 

C 

•a 

s' 

O" 

3 

3. 

o 

»< 

1952288 

_ o' 

200  ' 


0 

5488 

0 

410000 

0 

3538944 

_ o' 

301158' 

o' 


842400 

_ o' 

78608  ' 
0  ' 


1076236 


_ 0 

684450 ' 

o' 


435600 

0 

432 

0 

2304 

0 

3240 

0 

32 
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Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts 


NXI3WQ 

000_I3_DRIVER 

NXI3WQ 

000  STOP  RUN 

NXI3WQ 

100_HSKP 

NXI3WQ 

100  EXIT 

NXI3WQ 

700_WRITE_HEADERS 

NX13WQ 

700_WRITE_HEADERS_EXIT 

NXI4WQ 

000_I4_DRIVER 

NXI4WQ 

000_STOP_RUN 

NXI4WQ 

100_HSKP 

NXI4WQ 

100_EXIT 

NX14WQ 

1 05_LOAD_I4_STATION_TABLE 

NXI4WQ 

105_EXIT 

NXI4WQ 

110_SELECT_RECORDS 

NXI4WQ 

110_EX!T 

NXt4WQ 

200_PROCESS_RPT_1 

NXI4WQ 

200_EXIT 

NXI4WQ 

300_PROCESS_RPT_2 

NXI4WQ 

300  EXIT 

500  EXIT 


600_WRAPUP 

600_EXIT _ 

700_COMPUTE 

700_COMPUTE_EXIT 

710_ADD _ 

710_CONT _ 

710  ADD  EXIT 


720_COMPUTEJVC 

_  720JX1T _ 

~  730_PORT_TOTAL 

_  730JXIT _ 

~  740  GRAND  TOTAL 


EES 

m 

BQ 

m 

BTl 


700_OE_HEADERS_EXIT 
700  OD  HEADERS 


700  OD  HEADERS  EXIT 


700  TRAILERS 


700_TRAILERS_EXIT _ 

700  SEARCH  STATION 


700  SEARCH  STATION  EXIT 


000  15  DRIVER 


000_STOP_RUN _ 

100  HSKP 


KS 


I  El 
IBI 
lEI 


43659 

_ 0_ 

0 

0 


1008 


_ 0_ 

7744 

0 

54512640 

_ 0  _ 

1008 

0 


31752 

_ 0_ 

162624 

0 


162624 


0 

162624 

_ 0_ 

162624 


Information  Flow 

I  ^ 


0 

0 

53900 

0 

4352 

0 

4032 

0 

0 

0 

0 

153600 

0 

22694976 

3 

0 

801643392 

0 

1097695000 

0 

2013132384 

NXI4WQ 

700_PREP 

BEHBfl 

368082 

NXI4WQ 

700_PREP_EXIT 

n  I  1 

BBBBfl 

0 

NXI4WQ 

700_READ 

\mwmmmm 

BBBBB 

72 

NXI4WQ 

700  READ  EXIT 

rii  I  I  I  1 

Ml  1  i  1 

0 

NXI4WQ 

700_CE_HEADERS 

BEBBBI 

71825 

NXI4WQ 

700_CE_HEADERS_EXIT 

Ml  I  I  ri 

1 

0 

NXI4WQ 

700_CD_HEADERS 

■BBIHBIB 

2 

71825 

NXI4WQ 

700_CD_HEADERSJXIT 

■{■■■■I 

BBHBB^^B 

lEBBBI 


248832 

_ 0_ 

1944 

0 

384 


_ 0_ 

9588125 


_ 

Program 

Name 

Paragraph  (Procedure)  Name 

NXI5WQ 

NXI5WQ 

NXI5WQ 

NXI5WQ 

NXI5WQ 

NXI5WQ 

NXI5WQ 

100_EXIT 

no  SELECT_RECORDS 

110  EXIT 

200_CONUS_OUTBOUND 

200_EXIT 

210_MFST_STA 

210_EXIT 

NXI5WQ 

211  PRIORlTY_SORT 

NXI5WQ 

211_EX1T 

NXI5WQ 

212  COMPUTE  PRIORITIES 

NX15WQ 

212_EX!T 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 


Kswammm 


EES 


220  PORT  TOTAL 


220_EXIT _ 

230_REPORT_TOTAL 
230  EXIT 


300  WRAPUP 


300_EXIT _ 

700_H£ADER5 _ 

700  HEADERS  EXIT 


700  TOTAL  HDRS 


700  TOTAL  HDRS  EXIT 


700_NAVY_HEADERS 
700_NAVY_HEADERS_EXIT 
700  TRAILERS 


NXI5WQ 

700_TRAILERS_EXIT 

NXI6WQ 

000_I6_DRIVER 

NXI6WQ 

000_STOP_RUN 

NXI6WQ 

100  HSKP 

NXI6WQ 

no  SELECT  RECORDS 

NXI6WQ 

no  EXIT 

NXI6WQ 

200  SHIP  IT 

NXI6WQ 

200  EXIT 

NXI6WQ 

210  APOE  LOOP 

NXI6WQ 

210  EXIT 

NXI6WQ 

211  APOD  LOOP 

NXI6WQ 

211  EXIT 

NXI6WQ 

220  APOE  TOTAL 

NXI6WQ 

220  EXIT 

NXI6WQ 

230  REPORT  TOTAL 

NXI6WQ 

230  EXIT 

NX16WQ 

300  WRAPUP 

NXI6WQ 

300  EXIT 

NXI6WQ 

700  HEADERS 

NXI6WQ 

700  HEADERS_EXIT 

NXI6WQ 

700  TRAILERS 

NXI6WQ 

700_TRAILERS_EXIT 

NXI7WQ 

000_I7_DRIVER 

NXI7WQ 

000..STOP_RUN 

NX17WQ 

100  HSKP 

NXI7WQ 

100  EXIT 

NXI7WQ 

no  SELECT_RECORDS 

NXI7WQ 

n0_EXIT 

NX17WQ 

200_MFSTSTA_NOT_APOE 

NX17WQ 

200_EXIT 

NXI7WQ 

NXI7WQ 

NXI7WQ 

NXI7WQ 

NXI7WQ 

NXI7WQ 

NX17WQ 

NXI7WQ 

NXI7WQ 

NX17WQ 

NX17WQ 

210_SERVICES 

210JX1T 

2n_SERVICE_SORT 

211  EXIT 

212  COMPUTE_SVCS 

212  EXIT 

220  MFST_STA_TOTAL 

220  EXIT 

230  REPORT_TOTAL 

230^EXIT 

300  INTERIM 

1  McCabe'S  CC  | 
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1 

EE 
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m 

IB 

1 
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1 
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3 

1 
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1 

3 

1 

2 

1 

4 

1 

ee 

IB 

1 
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7 

1 

2 

1 
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3 

1 
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1 

6 

1 
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1 
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_ 0  _ 
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_ 0_ 
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2178000' 
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_ o' 

10718064  ' 
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Information  Flow 

”p  I 
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0 
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0 

29400 

0 
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0 

8624 
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21560000 

0 

75480768 
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43264 
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•  1 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts  McCabe's  CC 

sp  I  ©  Is  L  S'  IpIs  L 


immm 


300_EXIT _ 

400  MF5TSTA  APOE 


400_EXIT _ 

~410_SERVICES 

'410_EXIT _ 

'4n_SERVICE_SORT 
^411  CONTINUE 


411  EXIT 


412  COMPUTE  SVCS 


412  EXIT 


420  APOE  TOTAL 


420_EXIT _ 

'  430_REPORT_TOTAL 

'  430_EXIT _ 

'  500  WRAPUP 


NXI7WQ 

700  HEADERS 

NXI7WQ 

700  HEADERS_EXIT 

NXI7WQ 

700_ORG_HEADERS 

NXI7WQ 

700  ORG  HEADERS_EX1T 

NXI7WQ 

700  TRAILERS 

NXI7WQ 

700  TRAILERS  EXIT 

NXI7WQ 

700  READ 

NXI7WQ 

700  READ  EXIT 

NXI8WQ 

000_I8_DRIVER 

NXI8WQ 

000_STOP_RUN 

NXI8WQ 

100_HSKP 

NXI8WQ 

lOOJXIT 

NXI8WQ 

1 10_SELECT_RECORDS 

NXiaWQ 

110_EXIT 

NXI8WQ 

200_NTAC 

NXI8WQ 

200_EX!T 

NXI8WQ 

210_APOE_LOOP 

210  EXIT 


211_APOD^LOOP 
211  EXIT 


211A_TAC_LOOP 

211A_EXIT _ 

220_APOE_TOTAL 

220_EXIT _ 

230  REPORT  TOTAL 


230  EXIT 


300  WRAPUP 


im 


NXI8WQ 

300  EXIT 

NXI8WQ 

700_HEADERS 

NXI8WQ 

700_HEADERS_EXIT 

NXI8WQ 

700_TRAILERS 

NXI8WQ 

700_TRAILERS_EXIT 

NXI9WQ 

000_I9_DRIVER 

NXI9WQ 

000_STOP_RUN 

NXI9WQ 

100_HSKP 

100  EXIT 


no  LOAD  CHNL  TABLE 


IIOJXIT _ 

'  120_5ELECT_RECORDS 

'  120_EXIT _ 

'  130_5EARCH_APQE 
'  130  EXIT 


200_BUILD_REPORT 
200  EXIT 


210_EACH_APOD _ 

'210_EXIT _ 

'215_ADD_RECORDS 

'215_EXIT _ 

'  220_ADD_PALLETS 
'  220  EXIT 


ID 

IE 


IE 

IE 


Information  Flow 

CD 

O 

c_ 

B> 

B> 

o 

3 

> 

n 

o' 

C 

■o 

5‘ 

O’ 

o 

fil 

s 

3. 

o 

*< 

32500 


_ 0_ 

28812 

_ 0_ 

3161088 

108 

0 


6 

0 

BBill 

0 

8640 

0 

7168 

0 

1296 

0 

0 

97344 

i 

0 

97344 

0 

112896 

10368 

0 

2880 

0 

27 

B-IO 


Program 

Name 

Paragraph  (Procedure)  Name 

NXI9WQ 

231_COMPUTE 

NXI9WQ 

231_EXIT 

NXI9WQ 

232  WRITE  LINE 

NXI9WQ 

232_EXIT 

NXI9WQ 

300_WRAP_UP 

NXI9WQ 

300_EXIT 

NXI9WQ 

600_NEXT_PACE 

NXI9WQ 

600  EXIT 

NXI9WQ 

700_WRITE_HEADERS 

NXI9WQ 

700  EXIT 

NXIAWQ 

000  I9_DRIVER 

NXIAWQ 

000_STOP_RUN 

NXIAWQ 

100  HSKP 

NXIAWQ 

100  EXIT 

NXIAWQ 

no  LOAD  CHNL_TABLE 

NXIAWQ 

no  EXIT 

NXIAWQ 

120  SELECT  RECORDS 

NXIAWQ 

120  EXIT 

NXIAWQ 

130  SEARCH  APOE 

NXIAWQ 

130  EXIT 

NXIAWQ 

200  BUILD  REPORT 

NXIAWQ 

200  EXIT 

NXIAWQ 

210  EACH  APOD 

NXIAWQ 

210  EXIT 

NXIAWQ 

215  ADD  RECORDS 

NXIAWQ 

215  EXIT 

NXIAWQ 

220  ADD  PALLETS 

NXIAWQ 

220  EXIT 

NXIAWQ 

231  COMPUTE 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 


ICQSlZSHi 


231  EXIT 


232_WRITE_IINE 
232  EXIT 


300  WRAP  UP 


wyiihw 

[2Q^^HBi23GS3I3S 


;aders 

700  exit 


000_I9_DRIVER _ 

0QQ_STOP_RUN _ 

100  HSKP 


100  EXIT 


1 1 0_LOAD_CHNL_TABLE 

110_EXIT _ 

120_SELECT_RECORDS 

120_EXIT _ 

130  SEARCH  APOE 


ICQIISSEH 

|[ZQI[&SB 


UQIiSSQil 


200  EXIT 


NXIBWQ  210  EACH  APOD 


_ 


_  220JXIT _ 

231_COMPUTE 

231_EXIT _ 

232_WRITE_UNE 

_  232JX1T _ 

~  300_WRAP_UP 
300  EXIT 


600  NEXT  PAGE 


600  EXIT 


700_WRITE_HEADERS 
700  EXIT 


1  #  of  Stmts  1 

Baseline 

October 

Januaray 

April 

2 

1 

EE 

mu 

1 

6 

1 

3 

1 

9 

1 

3 

1 

EE 

1 

5 

1 

24 

1 

5 

1 

EE 

1 

10 

1 

1 

2 

1 

2 

1 

45 

1 

_ 

6 

1 

3 

1 

9 

1 

3 

1 

IBi 

1 

5 

1 

11^11 

1 

5 

1 

■E 

1^1 

1 

_ 

10 

1 

g!«] 

1 

1^1 

m 

■ 

2 

1 

2 

■I 

EE 

IIBI 

1 

6 

1 

1 

3 

1 

9 

1 

IE 


ME 


MB 


1710000 

_ o' 

405' 

o' 

405600  ' 

o' 

500  ' 

o' 


83200 


_ 0 

100000 ' 

o' 


4704480 


21611205 

o' 

3750' 


_ 27 

_ o' 

1984500' 

o' 

405' 

_ o' 

490000 ' 


0 

500  ' 


_ 0 

83200  ' 

o' 


100000 


_ 0 

4704480  ' 
0  ' 
s' 


Informatton  Flow 

"p  i  F" 


0 

0 

21611205 

0 

3750 

0 

972 

0 

00 

_ ^ 

0 

0 

0 

21611205 

0 

B-ll 


TRAIS  Subsystem  Raw  Product  Measures 


Paragraph  (Procedure)  Name 


#  of  Stmts 

GD 

B) 

W 

O 

g 

o 

c. 

fit 

3 

C 

> 

T3 

5* 

v 

o 

SI 

5 

3. 

o 

*< 

KE^33KiE32SI 


NXICWQ 

110  SELECT  RECORDS 

NXICWQ 

no  EXIT 

NXICWQ 

111_ONHD_RECORDS 

NXICWQ 

111  EXIT 

NXICWQ 

112  OLD  MONTH  RECORDS 

NXICWQ 

112  EXIT 

NXICWQ 

113  HISTORY  RECORDS 

NXICWQ 

113  EXIT 

NXICWQ 

200  REPORT  BUILDER 

NXICWQ 

200  EXIT 

NXICWQ 

210  NAF  LOOP 

NXICWQ 

210  EXIT 

NXICWQ 

211  APOE_LOOP 

211  EXIT 

212..APOE_TOTAL 

212  EXIT 

NXICWQ 

2111  APOD  LOOP 

NXICWQ 

2111  EXIT 

NXICWQ 

2112  ALPHA  DAY 

NXICWQ 

2112_EXIT 

NXICWQ 

2113  APOD  TOTAL 

NXICWQ 

2113  EXIT 

NXICWQ 

1220^NAF_TOTAL 

NXICWQ 

i220_EXIT 

1 

OT 

KSKEII 

1 

1 

5 

IB 

1 

1 

9 

9 

1 

IB 

■E 

Bl 

■I 

EZT 

11 

IB 

1 

IB 

5 

5 

1 

1 

5 

5 

1 

1 

7 

7 

1 

1 

12 

IBI 

1 

OT 

El 

IB 

1 

EO 

B 

1 

B 

■E 

Bl 

1 

EjI 

■E 

IBI 

NXiCWQ 

NXICWQ 


NXICWQ 

NXICWQ 

NXICWQ 


NXICWQ 


NXICWQ 

NXICWQ 

NXICWQ 

NXICWQ 


NXICWQ 

NXICWQ 

NXICWQ 


NXICWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 


NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 


NXIDWQ 


NXIDWQ 

NXIDWQ 

NXIDWQ 


NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 

NXIDWQ 


NXIDWQ 


NXIDWQ 


NXIDWQ 

NXIDWQ 


300_WRAPUP _ 

300  EXIT 


700_HEADERS _ 

700  HEADERS  EXIT 


700  DETERMINE  DAY  NUM 


700  DAY  NUM  EXIT 


700_TRAILER _ 

^TOOJRAILERJXIT _ 

~  7QO_COMPUTE _ 

700  COMPUTE  EXIT 


700_NEW_PACE _ 

700_NEW^PAGE_EXIT 
700  SELECT  AND  MOVE 


700_SELECT_EXIT _ 

000_DRIVER _ 

000_STOP_RUN _ 

100  HSKP 


lOOJXIT _ 

~  n0_SELECT _ 

~  IIOJXIT _ 

111_SELECT_ONHAND 
"ni  EXIT 


112  SELECT  HISTORY 


112_EXIT _ 

113_SELECT_OLD_PZ3 
113  EXIT 


114_SELECT^PZ5_TAPE 

114_EXtT _ 

200_BUILDER _ 

200_EX}T _ 

210_NAE _ 

210_EXIT _ 

211_APOE _ 

211  EXIT 


2111  APOD 


2111  EXIT 


2112_APOD_TOTAL _ 

2112  EXIT 


im 


m 

m 

m 

■I 

■Q 


E3 


Information  Flow 

09 

O 

c. 

B) 

o 

3 

> 

s 

o 

C 

TO 

s' 

O’ 

a 

5 

3. 

« 

*< 

lEBI 


384 

384 

0 

0 

40336800 

44299675 

0 

0 

_ i 

1125 

1125 

0 

0 

2304 

2304 

0 

0 

11760 

11760 

0 

0 

3564 

0 

3564 

0 

0 

0 

14175 

14175 

0 

0 

24300 

24300 

0 

0 

97200 

97200 

0 

0 

3019968 

3019968 

0 

0 

77760 

77760 

0 

0 

20800 

20800 

0 

0 

57600 

57600 

lEQI 


lEEl 


9216 

_ o' 

678861  ' 


_ 0 

720  ' 

_ o' 

1254400  ' 
0  ' 
5488  ' 

_ o' 

208080  ' 
0  ' 
384  ' 

_ o' 

21458944  ' 


0 

1195632' 

_ o' 

4400' 
0  ' 
864  ' 

_ o' 

4400' 
0  ' 


864 

_ o' 

1125' 


lEEl 


9216 

_ 0_ 

678861 


0 

720 

_ 0_ 

1254400 

_ 0_ 

5488 

_ 0_ 

145800 

0 

384 

_ 0_ 

21458944 


0 

109744 

_ 0_ 

4400 

0 

864 

_ 0  _ 

4400 

0 


864 

_ 0_ 

1125 

_ 0_ 

2205 

_ 0  _ 

3645 

_ 0_ 

375000 

0 

67473 

0 
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TRAIS  Subsystem  Raw  Product  Measures 


1 - 

Program 

Name 

Paragraph  (Procedure)  Name 

NXIDWQ 

212  APOE  TOTAL 

NXIDWQ 

212  EXIT 

NXIDWQ 

220  NAF  TOTAL 

NXIDWQ 

220  EXIT 

NXIDWQ 

300  WRAP_UP 

NXIDWQ 

300  EXIT 

NXIDWQ 

710  COMPUTE  i 

NXIDWQ 

710  EXIT 

NXIDWQ 

7n_WRITE_AMC 

NXIDWQ 

711JXIT 

NXIDWQ 

7111  AMC_TRA!LER 

NXIDWQ 

7111  EXIT 

NXIDWQ 

7n2_AMC_HEADER 

NXIDWQ 

7112  EXIT 

NXIDWQ 

712  WRITE_ARMY 

NXIDWQ 

712  EXIT 

NXIDWQ 

7121  ARMY_TRAILER 

7121_EXIT 

7122  ARMY  HEADER 

17122  EXIT 

|713  WRITE  NAVY 

713  EXIT 

m  O  bT 

81  a  “  > 

®  o  S  “5 

=  O’  2^  S 

3  2  3 


[jQISQSHi 


716_EXIT _ 

7161_DLA_TRAILER 
7161  EXIT 


7162_DLA_H£ADER 
7162  EXIT 


717  WRITE  DECA 


717_EXIT _ 

7171  DECA  TRAILER 


NXIDWQ 

7131  NAVY_TRAILER 

NXIDWQ 

7131  EXIT 

NXIDWQ 

7132_NAVY_HEADER 

NXIDWQ 

7132  EXIT 

NXIDWQ 

714  WR1TE_USAF 

NXIDWQ 

714  EXIT 

NXIDWQ 

7141  USAF  TRAILER 

NXIDWQ 

7141^EXIT 

NXIDWQ 

7142  USAF^HEADER 

NXIDWQ 

7142_EXIT 

NXIDWQ 

715  WRITE  USMC 

NXIDWQ 

715  EXIT 

NXIDWQ 

7151  USMC_.TRAiLER 

NXIDWQ 

7151  EXIT 

NXIDWQ 

7152^USMC_HEADER 

7152_EXIT 

716  WRITE  DLA 

NXIDWQ 

7171  EXIT 

NXIDWQ 

7172  DECA  HEADER 

NXIDWQ 

7172  EXIT 

NXIDWQ 

720  PROCESS 

NXIDWQ 

720  EXIT 

NXIDWQ 

730  HEADERS 

NXIDWQ 

730  EXIT 

NXIDWQ 

740  TRAILERS 

NXIDWQ 

740  EXIT 

NXLOWQ 

:000  DRIVER 

NXLOWQ 

1000  EXIT 

NXLOWQ 

100  RSPAWN_L2 

NXLOWQ 

100  EXIT 

NXLOWQ  1 

200  RSPAWN_S0 

NXLOWQ 

200  EXIT 

NXLOWQ 

400  RSPAWN_M0 

NXLOWQ 

400  EXIT 

NXLOWQ 

700  RS  ABORT 

NXLOWQ 

700  EXIT 

IE 

IB 

IE 


msacammm 


ME 

MB 

ME 


4665780 

o' 


El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 


El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 

El 

Dl 


Information  Flow 

—  I 


4665780 

o' 


0 

0 

1944 

1944 

0 

0 

10368 

10368 

0 

0 

16128 

16128 

0 

0 

1944 

1944 

0 

0 

16128 

16128 

0 

0 

1944 

1944 

0 

0 

10368 

10368 

0 

0 

16128 

16128 

0 

0 

1944 

1944 

0 

0 

10368 

10368 

1944 

1944 

0 

0 

10368 

10368 

0 

47040 

0 

0 

0 

16128 

16128 

0 

.0 

1944 

1944 

0 

0 

4333568 

3612672 

0 

0 

14896 

14896 

0 

0 

0 

0 

0 

0 

8624 

0 

47040 

B-13 


Januaray 


if 

"  I 

Paragraph  (Procedure)  Name 

NXL1WQ 

000  LI  KEY  BUILD_DRIVER 

NXL1WQ 

000  EXIT 

NXL1WQ 

100  PROCESS  DATA_DRIVER 

NXL1WQ 

100  EXIT 

NXL1WQ 

105  LOAD  PCM_TABLES 

NXL1WQ 

105  EXIT 

NXL1WQ 

110  PROCESS. MOVEMENT 

NXL1WQ 

110  EXIT 

NXL1WQ 

1 1 1  READ  MOVEMENT 

NXL1WQ 

m  EXIT 

NXL1WQ 

112  SELECT  LG  DELETED_TCMD 

NXL1WQ 

112  EXIT 

NXL1WQ 

113  SELECT  L7_MOVEMENT_CONTROL 

NXL1WQ 

1131  FORMAT_L7_MOVEMENT 

NXL1WQ 

113  EXIT 

NXL1WQ 

114  SELECT  L9  MOVEMENT_CONTROL 

NXL1WQ 

1151  FORMAT  L9_MOVEMENT 

NXL1WQ 

114  EXIT 

NXL1WQ 

115  SELECT  LB  MOVEMENT. CONTROL 

NXL1WQ 

1151  FORMAT  LB  MOVEMENT 

NXL1WQ 

115  EXIT 

NXL1WQ 

116  SELECT  LE_MOVEMENT_CONTROL 

NXL1WQ 

1161  FORMAT_LE_PALLET_MOVEMENT 

NXL1WQ 

116  EXIT 

NXL1WQ 

1 1 7  SELECT  LF  MOVEMENT_CONTROL 

NXL1WQ 

1171  FORMAT_LF_MOVEMENT 

NXL1WQ 

|117  EXIT 

NXL1WQ 

!ii8  select  lh_movement_control 

NXL1WQ 

!i181  format  lh_pallet._movement 

NXL1WQ 

Ill8  EXIT 

NXL1WQ 

119  SELECT  S3.MOVEMENT_CONTROL 

NXL1WQ 

1191  FORMAT_S3_MOVEMENT 

NXL1WQ 

119  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


McCabe's  CC 


NXL1WQ  11A  SELECT  LP  MOVEMENT  CONTROL 


NXL1WQ  11A1_FORMAT  LP_MOVEMENT _ 

NXL1WQ  nA_EXIT _ 

NXL1WQ  120  PROCESS  ON  HAND 


NXL1WQ  120  EXIT 


NXL1WQ  121_READ_ON_HAND _ 

NXL1WQ  121_EX(T _ 

NXL1WQ  122  FORMAT  L5  ON  HAND 


NXL1WQ  122  EXIT 


NXL1WQ  123_FORMAT_LD_ON_HAND _ 

NXL1WQ  123_EXIT _ 

NXL1WQ  124_FORMAT_S1_ON_HAND _ 

NXL1WQ  124  EXIT 


NXL1WQ  125  FORMAT  LF  ON  HAND 


NXL1WQ  125_EXIT _ 

NXL1WQ  126_FORMAT_S3_ON_HAND _ 

NXL1WQ  126  EXIT 


NXL1WQ  127  FORMAT  L4  ON  HAND 


NXL1WQ  127_EXIT _ 

NXL1WQ  128_FORMAT^LM_ON_HAND _ 

NXL1WQ  128  EXIT 


NXL1WQ  129_FORMAT_LN_ON^HAND _ 

NXL1WQ  129_OFF5HORE_CONTINUE _ 

NXL1WQ  129.PROCESS_CONTINUE _ 

NXL1WQ  129  EXIT 


NXL1WQ  12A  FORMAT  LO  ON  HAND 


NXL1WQ  12A  EXIT  _ 


NXL1WQ  200,LOAD_FILES^DRIVER _ 

NXL1WQ  200  EXIT 


NXL1WQ  210  ALLOCATE  AKF  FILE 


NXL1WQ  210  EXIT 


NXL1WQ  220_AKF_F1LE_BU1LD _ 

NXL1WQ  220  EXIT 


1  #  of  Stmts  1 

Baseline 

October 

Januaray 

3: 

m 

IIHI 

o 

lEE] 

iim 

1 

24 

1 

59 

1 

12 

1 

18 

1 

8 

19 

1 

6 

15 

1 

14 

15 

1 

8 

IKE 

O 

EZ 

m 

im 

HE 

i^i 

1 

8 

LZ 

HE 

im 

1 

14 

HE 

rr 

HQ 

IH| 

IB 

1 

44 

1 

11 

1 

IB 

inn 

rr 

IB 

IBH 

1 

22 

1 

21 

1 

20 

1 

IB 

IIBI 

O 

IB 

im 

O 

IB 

IIH 

IB 

IHI 

6 

1 

21 

1 

21 

1 

IB 

IHI 

1 

8 

1 

K  § 


1280664 

_ o' 

116208400  " 


■Dl 


lEI 

lEI 


lEMB 


■■■EnB 


lEI 

IBI 

lEI 

IBI 

lEI 

IBI 

lEI 


IBIEBBB 


lEBBB 


IBI 

lEI 

IBI 

lEI 


470400 

_ o' 

30585600 ' 


■■■BBIBBEBBBI 


■SI 

■Ell 

■II 

■Bl 


9900 

_ o' 

1367548 ' 


Information  Flow 

— -  — 

O  fii 


0 

0 

130000 

0 

63700 

0 

0 

0 

34992 

0 

0 

9072 

0 

10392624 

0 

302400 

0 

233280 

0 

1952288 

0 

190463 

0 

546750 

164268 

864 

0 

127764 

0 

1152 

0 

B-14 


_ I 

Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts  McCabe's  CC 


NXL1WQ 

230  RELEASE  AKF  FILE 

NXL1WQ 

230  EXIT 

m 

NXL1WQ 

240  AKF  CLEANUP 

NXL1WQ 

240  EXIT 

1 

NXL1WQ 

300  REBUILD  PROCESS 

21 

NXL1WQ 

300_EXIT 

1 

NXL1WQ 

310  FIND  RC 

5 

NXL1WQ 

310  EXIT 

1 

NXL1WQ 

320  LOAD  TEMP  AKF 

8 

IIHI 

■■ 

NXL1WQ 

320  EXIT 

m 

NXL1WQ 

700  ADDFIL  ERROR  CHECK 

KB 

IIHI 

NXL1WQ 

700  ADDFIL  ERROR  CHECKJXIT 

1 

NXL1WQ 

700  SEARCH  PGM_STA_TABLE 

6 

NXL1WQ 

700  SEARCH  PGM_STA_TABLE_EXIT 

1 

NXL1WQ 

700  SEARCH  CHNL  TABLE  DTL 

11 

NXL1WQ 

700  SEARCH  CHNL  TABLE  DTL  EXIT 

1 

11 

— 

— 

— 

NXL1WQ 

700  SEARCH  CHNL  TABLE  PLT 

NXL1WQ 

700  SEARCH  CHNL  TABLE_PLT_EXIT 

1 

NXL1WQ 

700  CHECK  NAF  INDICATORS 

18 

NXL1WQ 

NXL1WQ 

700  CHECK  NAF  INDICATORS_EXIT 

700  FORMAT  NAF 

1 

24 

— 

— 

— 

NXL1WQ 

700  FORMAT  NAF_EXIT 

1 

NXL2WQ 

000  L2  DRIVER 

18 

NXUWQ 

000  EXIT  PROGRAM 

■ 

NXL2WQ 

100  SLEW  TRANSLATOR_HSKP 

IIHI 

NXL2WQ 

100  EXIT 

1 

NXI_2WQ 

200  SLEW  TRANSLATOR_DRIVER 

5 

1 

— 

— 

— 

NXUWQ 

200  EXIT 

NXUWQ 

210  READ  L2  REPORT_FILE 

10 

NXUWQ 

210  EXIT 

■1 

NXUWQ 

220  TRANSLATE  AND  WRITE 

NXUWQ 

220  EXIT 

1 

NXUWQ 

221  SPACE  LINE 

5 

NXUWQ 

221  EXIT 

1 

NXUWQ 

222  REPORT  DATA 

7 

NXUWQ 

222  EXIT 

1 

NXUWQ 

NXUWQ 

300  SLEW  TRANSLATOR_WRAPUP 

300  EXIT 

m 

■ 

— 

— 

— 

NXUWQ 

400  RPT  TRANSMITTER  HSKP 

IBI 

NXUWQ 

400  EXIT 

1 

NXUWQ 

500  RPT  TRANSMITTER.  DRIVER 

9 

NXUWQ 

500  EXIT 

1 

NXUWQ 

1510  MINIS  SEND_DRIVER 

11 

NXUWQ 

510  EXIT 

■1 

j 

NXUWQ 

511  FIRST  READ 

■E 

IHI 

NXUWQ 

511  EXIT 

1 

_ 

NXUWQ 

512  LOAD  MINI  PRT  HDR 

13 

NXUWQ 

512  EXIT 

1 

NXUWQ 

513  LOAD  REPORT_DATA 

19 

NXUWQ  i 

513  EXIT 

m 

NXUWQ 

514  MESSAGE  CONTROL 

K 

IIH 

NXUWQ 

514  EXIT 

1 

NXUWQ 

515  FORMAT  CALL  RBTCHO 

22 

NXUWQ 

515  EXIT 

1 

NXUWQ 

NXL2WQ 

520  BD700  SEND  DRIVER 

520  EXIT 

3 

1 

— 

— 

NXUWQ 

521  FIRST  READ 

12 

NXUWQ 

521  EXIT 

m 

NXUWQ 

522  READ  SEND  RECORD 

IE 

NXUWQ 

522  EXIT 

LJ 

NXUWQ 

600  RPT  TRANSMITTER  WRAPUP 

O 

II 

NXUWQ 

600  EXIT 

mm 

NXUWQ 

700  ERROR  DISPLAY 

KBKU 

L_L_ 

NXUWQ 

700  ERROR  DISPLAYJXIT 

MM 

NXL4WQ 

000  L4  DRIVER 

KBM 

NXL4WQ 

000  STOP  RUN 

_ 

Information  Flow 

~o  ^ 


4 

— 

2 

■■■1 

53900 

'"1 

1 

run 

0 

■Dl 

2 

■■Bll 

360448 

im 


■■■1 

iSi 

IBSi 

iSSi 

■■■E 

■■■E 

■■■B 

IBIBE 

■■■B 

■■■E 


ME 

■■B 

ME 

MB 

ME 


4 

3 

1000 

1 

1 

0 

KB 

IH 

4 

520200 

IB 

IB 

IE 

IB 


0 

10368 

16128 

0 

0 

6875 

0 

15925 

0 

521752 

48 

0 

B-15 


Program 

Name 

Paragraph  (Procedure)  Name 

NXL4WQ 

100  HSKP 

NXL4WQ 

100  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 


^3^11 


Information  Flow 


«  o  £  ^ 


NXL4WQ 


NXL4WQ 


NXL4WQ 

NXL4WQ 

NXL4WQ 


no  LOAD  MAI  TABLE 


110  EXIT 


200_BUILD_REPORT 

200_EXIT _ 

210  PROCESS  APOD 


210  EXIT 


211  SUPER_PRLPROC 

211_EXIT _ 

212  PRI  1  2  3  PROC 


212  EXIT 


mil 

mwEm 

BBBBBI 

8410000 

■Dl 

BBB 

1 

0 

BBBI 

1 

405 

imi 


lEII 


NXL4WQ 

213  TOTAL  PROC 

E3 

NXL4WQ 

213  EXIT 

■1 

NXL4WQ 

214  PRI  4  PROC 

ED 

NXL4WQ 

214  EXIT 

m 

_ 

_ 

NXL4WQ  215_COMPUTE_WRITE _ 

NXL4WQ  215_EXIT _ 

NXL4WQ  220_PROCESS.  SUB_AREA 
NXL4WQ  220  EXIT 


NXL4WQ  221  UPDATE  SUB  AREA  TABLE 


NXL4WQ  221_EXIT _ 

NXL4WQ  22n_PRl_PROC _ 

NXL4WQ  2211  EXIT 


NXL4WQ  22111  AGE  PROC 


NXL4WQ  22ni_EXIT _ 

NXL4WQ  23Q_PROCESS_MAI_AREA 
NXL4WQ  230  EXIT 


IB 

IB 

IE 

IB 

IE 

IB 

IE 


NXL4WQ 

231  UPDATE_MAI_AREA. TABLE 

2 

■  1 

NXL4WQ 

231  EXIT 

1 

NXL4WQ 

2311  PRI  PROC 

2 

NXL4WQ 

2311  EXIT 

1 

NXL4WQ 

23111  ACE  PROC 

4 

NXL4WQ 

23111  EXIT 

NXL4WQ 

240  PROCESS  MFST_STATION 

ED 

■1 

NXL4WQ 

240  EXIT 

pL 

_J 

NXL4WQ 

241  HIGH  VOLUME 

n 

NXL4WQ 

241  EXIT 

NXL4WQ 

2411  PRI  PROC 

NXL4WQ 

2411  EXIT 

NXL4WQ 

24111  AGE  PROC 

NXL4WQ 

24111  EXIT 

NXL4WQ 

242  LOW  VOLUME 

NXL4WQ 

242  EXIT 

NXL4WQ 

2421  PRI  PROC 

NXL4WQ 

2421  EXIT 

NXL4WQ 

24211  AGE  PROC 

NXL4WQ 

24211  EXIT 

NXL4WQ 

243  VALIDATED_FREQ 

NXL4WQ 

243  EXIT 

NXL4WQ 

2431  PRI  PROC 

NXL4WQ 

2431  EXIT 

NXL4WQ 

24311  ACE  PROC 

NXL4WQ 

24311  EXIT 

NXL4WQ 

244  OTHER 

NXL4WQ 

244  EXIT 

NXL4WQ 

2441  PRI  PROC 

NXL4WQ 

2441  EXIT 

NXL4WQ 

24411  ACE  PROC 

NXL4WQ 

24411  EXIT 

NXL4WQ 

245  GRAND  TOTAL 

NXL4WQ 

245  EXIT 

NXL4WQ 

2451  PRI  PROC 

NXL4WQ 

2451  EXIT 

NXL4WQ 

24511  AGE  PROC 

NXL4WQ 

24511  EXIT 

43560 

_ o' 

3025541  ' 


0 

32 

0 

3600 

32 

0 

32 

0 

3600 

22892800 

0 

32 

32 

0 

i _ 

17150 

52500 

0 

B-16 


TRAIS  Subsystem  Raw  Product  Measures 


Program 

Name 

Paragraph  (Procedure)  Name 

NXL4WQ 

250  WRITE  GRAND  TOTALS 

NXL4WQ 

250  EXIT 

NXL4WQ 

251  WRITE  21ST_AF_TOTALS 

NXL4WQ 

251  EXIT 

NXL4WQ 

252  WRITE  22ND  AF  TOTALS 

NXL4WQ 

252  EXIT 

NXL4WQ 

25  3_WRITE_MAC_HQ_TOTALS 

NXL4WQ 

253  EXIT 

NXL4WQ 

300  WRAPUP 

NXL4WQ 

300  EXIT 

NXL4WQ 

700  TRAILER 

NXL4WQ 

700  TRAILER  EXIT 

NXL4WQ 

700  HEADERS.  PART_I 

NXL4WQ 

700  HEADERS_PART_IJXIT 

NXL4WQ 

700  HEADERS.  PART_II 

NXL4WQ 

700  HEADERS.  PART_II_EXIT 

NXL4WQ 

700  WRITE  AF_TOTAL_HDR 

NXL4WQ 

700  WRITE  AF_TOTAL_HDR_EXIT 

NXL4WQ 

700_WRITE_MAC_TOTAL_HDR 

NXL4WQ 

700  WRITE_MAC_TOTAL  .HDR_EXIT 

NXL4WQ 

700  ERROR  ROUTINE 

NXL4\A/Q 

700_ERROR_ROUTINE_EXIT 

NXL4WQ 

700  COMPUTE 

NXL4WQ 

700  COMPUTE_EXIT 

NXL4WQ 

|710_COMPUTE_TABLE 

NXL4WQ 

710  COMPUTE_TABLE_EXIT 

NXL4WQ 

711  PRI  PROC 

NXL4WQ 

711  PRI  PROC_EXlT 

NXL4WQ  7111  AGE  PROC 


NXL4WQ  7111_TYPE_AGE_EXIT 
NXL4WQ  720_FORMAT_WRITE 
NXL4WQ  720  FORMAT  WRITE  EXIT 


NXL5WQ  000  L5  DRIVER 


NXL5WQ  000  STOP  RUN 


NXL5WQ 

100  HSKP 

NXL5WQ 

100  EXIT 

NXL5WQ 

110  LOAD_MAI_TABLE 

NXL5WQ 

|110  EXIT 

NXL5WQ 

200_BUILD_REPORT 

NXL5WQ 

200_EXIT 

NXL5WQ 

i210_PROCESS_APOD 

NXL5WQ 

!211  SUPER  PRI  PROC 

NXL5WQ 

211  EXIT 

NXL5WQ 

212  PRL1_2_3_PROC 

NXL5WQ 

212  EXIT 

NXL5WQ 


NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 


NXL5WQ 


213  TOTAL  PROC 


213_EXIT _ 

214_PRI_4_PROC 

214_EXIT _ 

215_COMPUTE^WRITE 

215_EXIT _ 

220,PROCESS_SUB_AREA 
220  EXIT 


221  UPDATE  SUB  AREA  TABLE 


NXL5WQ 

22111  ACE  PROC 

NXL5WQ 

22111  EXIT 

NXL5WQ 

NXL5WQ 


NXL5WQ 


230_PROCESS_MALAREA 
230  EXIT 


NXL5WQ 

231  EXIT 

NXL5WQ 

2311_PRI_PROC 

NXL5WQ 

2311  EXIT 

1  #  of  Stmts  1 

Baseline 

October 

Januaray 

April 

P 

O 

r: 

m 

IIB 

rr 

m 

IIB 

1 

51 

1 

2 

1 

6 

1 

m 

1 

9 

1 

8 

1 

8 

1 

6 

1 

3 

1 

2 

1 

2 

1 

4 

1 

m 

rz 

m 

|[|B 

o 

11^ 

1 

6 

1 

10 

1 

m 

IE3 

1 

24 

1 

m 

IBI 

o 

m 

mu 

[3 

13 

m 

IBI 

1 

14 

1 

2 

\m 

m 

1 

4 

1 

18 

1 

2 

1 

2 

1 

McCabe’s  CC  | 

Baseline 

October 

Januaray 

April 

1 

1 

11 

1 

11 

1 

11 

1 

1 

1 

2 

1 

■Q 

IB 

1 

7 

1 

7 

1 

7 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

7 

1 

6 

1 

3 

1 

2 

1 

8 

1 

m 

IB 

1 

7 

1 

7 

1 

1 _ 

7 

1 

7 

1 

7 

1 

6 

1 

2 

1 

2 

1 

1 

1 

8 

1 

2 

1 

2 

_ 1 

information  Flow 

w 

O 

c_ 

81 

o 

3 

> 

n 

o 

C 

T3 

5’ 

O’ 

o 

3 

3. 

o 

*< 

36 

0 

857304 

0 

750533 

0 

722211 

1064800 

_ o' 

5184' 


32 

0 

1509200 

_ o' 

37908 ' 


0 

1944 

0 

0 

140000 

0 

B-17 


TRAIS  Subsystem  Raw  Product  Measures 


1 - 

Program 

Name 

Paragraph  (Procedure)  Name 

NXL5WQ 

23111_AGE_PROC 

NXL5WQ 

23111_EX1T 

NXL5WQ 

240^PROCESS_MFST_STATION 

NXL5WQ 

240_EXIT 

NXL5WQ 

241_HIGH_VOLUME 

NXL5WQ 

241_EXIT 

NXL5WQ 

NXL5WQ 


NXL5WQ 

NXL5WQ 

NXL5WQ 


24n_PRi_PROC 
2411  EXIT 


24111_AGE_PROC 

'24111_EXiT _ 

242  LOW  VOLUME 


icoessbi _ 


NXL5WQ 

NXL5WQ 

NXL5WQ 


NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 

NXL5WQ 


24211_AGE_PROC 
24211  EXIT 


243  VALIDATED  FREQ 


243_EXIT _ 

2431^PRI_PROC 

2431_EXIT _ 

24311_AGE_PROC 
24311  EXIT 


lUnESSBI _ 


24411_EXIT 

NXL5WQ 

245_GRAND_TOTAL 

NXL5WQ 

245_EXIT 

NXL5WQ 

2451  PRLPROC 

NXL5WQ 

2451_EXIT 

NXL5WQ 

24511  AGE  PROC 

NXL5WQ 

24511  EXIT 

NXL5WQ 

250_WRITE_G  RAN  D_TOTALS 

NXL5WQ 

250_EXIT 

NXL5WQ 

251  WRITE  21ST  AF  TOTALS 

NXL5WQ 

251_EXIT 

NXL5WQ 

252_WRITE_22ND_AF_TOTALS 

NXL5WQ 

252_EXIT 

NXL5WQ 

253_WRITE_MAC_HQ_TOTALS 

NXL5V\/Q 

253_EXIT 

NXL5WQ 

300_WRAPUP 

NXL5WQ 

300_EXIT 

NXL5WQ 

700_TRAILER 

NXL6WQ 

700_TRAILER_EXIT 

NXL5WQ 

700_HEADERS_PARTJ 

NXL5WQ 

700_H  EADERS_PARTJ_EXIT 

NXL5WQ 

700_HEADERS_PARTJI 

NXL5WQ 

700_H  EADERS_PARTJI_EXIT 

NXL5WQ 

700_WRITE_^AF_TOTAL_H  DR 

NXL5WQ 

700_WRITE_AF_TOTAL_H  DRJXIT 

NXL5WQ 

700_WRITE_MAC_TOTAL_H  DR 

NXL5WQ 

700_WRITE_MAC_TOTAL_H  DR_EXIT 

NXL5WQ 

700_ERROR_ROUTINE 

NXL5WQ 

700_ERROR_ROUTINE_EXIT 

NXL5WQ 

700_COMPUTE 

NXL5WQ 

700_COMPUTE_EX[T 

NXL5WQ 

710_COMPUTE_TABLE 

NXL5WQ 

71 0_COMPUTE_TABLE_EXIT 

NXL5WQ 

711_PRI_PROC 

NXL5WQ 

7n_PRLPROC_EXIT 

NXL5WQ 

7ni^ACE_PROC 

NXL5WQ 

7ni_TYPE_AGE_EX!T 

NXL5WQ 

720^FORMAT_WRITE 

NXL5WQ 

720  FORMAT  WRITE  EXIT 

1  #  of  Stmts 

1  McCabe's  CC 

Baseline 

April 

Januaray 

October 

Baseline 

October 

April 

Januaray 

P 

1 

O 

1 

m 

1 

1 

2 

2 

1 

1 

2 

msm 

1 

mm 

■■ 

14 

1 

1 

2 

2 

1 

1 

2 

2 

1 

1 

14 

2 

1 

1 

2 

2 

1 

1 

2 

2 

1 

1 

14 

2 

1 

1 

2 

2 

1 

1 

2 

2 

H 

1 

14 

2 

1 

1 

2 

2 

1 

1 

2 

2 

1 

1 

lEI 

6 

1 

1 

4 

1 

1 

1 

lEI 

11 

ri 

1  1  1 

1 

IHHH 

11 

L_l 

1 

m 

m 

■I 

1 

1 

2 

1 

1 

1 

6 

2 

1 

1 

12 

1 

1 

9 

7 

1 

1 

8 

7 

1 

1 

8 

7 

1 

1 

6 

1 

1 

1 

3 

1 

1 

1 

2 

2 

1 

1 

2 

2 

1 

1 

4 

1 

1 

1 

82 

7 

_ 1_ 

1 

Information  Flow 

~o  I  ^ 


E 


3600 

_ o' 

22892800  ' 


_ 0 

32' 


32 

0 

32 

722211 

0 

0 

0 

25350 

0 

1163800 

0 

0 

2304 

0 

1944712 

0 

B-18 


Program 

Name 

Paragraph  (Procedure)  Name 

NXL7WQ 

000  DRIVER 

NXL7WQ 

000  STOP  RUN 

NXL7WQ 

100  HOUSEKEEPING 

NXL7WQ 

100  EXIT 

NXL7WQ 

110  FORMAT  TOP  HDR 

NXL7WQ 

110  EXIT 

NXL7WQ 

200  BUILD_REPORT 

NXL7WQ 

200  EXIT 

NXL7WQ 

210  READ  AKF 

NXL7WQ 

210  EXIT 

NXL7WQ 

220  PROCESS  DATA 

NXL7WQ 

220  EXIT 

NXL7WQ 

221  READ  MOVEMENT 

NXL7WQ 

221  EXIT 

NXL7WQ 

222  FORMAT  DETAIL 

NXL7WQ 

222  EXIT 

NXL7WQ 

222  A  CHK  ZERO_HR 

NXL7WQ 

222  A  CHK  ZERO  HR  EXIT 

NXL7WQ 

222  T  CHK  ZERO  HR 

NXL7WQ 

222  T  CHK  ZERO  HR_EXIT 

NXL7WQ 

223  WRITE  PAGE  HEADER 

NXL7WQ 

223  EXIT 

NXL7WQ 

224  WRITE  SUB  HEADER 

NXL7WQ 

224  EXIT 

NXL7WQ 

225  WRITE  DETAIL 

NXL7WQ 

225  EXIT 

NXL7WQ 

226  WRITE  PAGE_TRAILER 

NXL7WQ 

226  WRITE  PAGE_TRAILER_^EXIT 

NXL7WQ 

300  WRAP  UP 

300  EXIT 

000  L9  CONTROL_DRIVER 

000  DRIVER  COMPLETE 

NXL9WQ 

!000  STOP  RUN 

NXL9WQ 

ilOO  HSKP  DRIVER 

NXL9WQ 

100  EXIT 

NXL9WQ 

200  UPDATE_DRIVER 

NXL9WQ 

200  EXIT 

NXL9WQ 

1210  CREATE 

NXL9WQ 

210  EXIT 

NXL9WQ 

220  COPY 

NXL9WQ 

220JXIT 

NXL9WQ 

230  UPDATE 

NXL9WQ 

230  EXIT 

NXL9WQ 

231  SUPER_PRIORITY_ADD 

NXL9WQ 

231  ADD  EXIT 

NXL9WQ 

231  SUPER  PRIORITYJUBTRACT 

NXL9WQ 

231  SUBT  EXIT 

NXL9WQ 

232  PRIORITY  1_2_3_ADD 

NXL9WQ 

232  ADD_EXIT 

NXL9WQ 

232  PRIORlTY_1_2_3_SUBTRACT 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 


t  I  s  ^ 


NXL9WQ  232_SUBT_EXIT _ 

NXL9WQ  233_SUPER_THRU_3_ADD 

NXL9WQ  233_ADD_EXIT _ 

NXL9WQ  233  SUPER  THRU  3  SUBTRACT 


NXL9WQ 

233  SUBT  EXIT 

NXL9WQ 

234  PRIORITY  4  ADD 

NXL9WQ 

234  ADD  EXIT 

NXL9WQ 

234  PRIORITY  4_SUBTRACT 

NXL9WQ 

234  SUBT  EXIT 

300  BUILD  REPORT^DRIVER 

300  EXIT 

310  TYPE  PROCESS 

NXL9WQ 

310  EXIT 

NXL9WQ 

311  READ  NEW  SUBT 

NXL9WQ 

311  EXIT 

NXL9WQ 

320  SUB  TOTAL  OUTPUT 

ME 


IB 

IE 


mm 

IBB 

HE 

IBB 


IBE 

IBB 

IBE 


He 


Baseline 

October 

Januaray 

April 

10800 

0 

5890976 

1728 

0 

2700 

45 

0 

87120 

1152 


_ 0 

46294416  ' 
0  ' 


27 

0 

27 

0 

5347132 

_ o' 

585640  ' 
0  ' 


5488 


_ 0 

1620' 

o' 


4290048 

0 

2400 

0 

2400 

0 

16000 

0 

5488 

0 

34496 

0 

2400 

_ o' 

16000  ' 


0 

2551500' 


0 

261382464 

0 

864 


_ 0 

53452800 ' 


B-19 


1 

Program 

Name 

Paragraph  (Procedure)  Name 

NXL9WQ 

320_EXIT 

NXL9WQ 

3  30_STN_TOTAL_OUTP  UT 

NXL9WQ 

330  EXIT 

NXL9WQ 

400  WRAP  UP 

NXL9WQ 

400  EXIT 

NXL9WQ 

700_WRITE_TRAILER 

NXL9WQ 

700_WRITE_TRAI  LERJXIT 

NXL9WQ 

700_WRITE_HEADA 

NXL9WQ 

700^WRITE_HEADA_EXIT 

NXL9WQ 

700_WRITE_SUB_HEADINGS 

NXL9WQ 

700_WRITE_SUB_HEADINGS_EXIT 

NXLBWQ 

OOO^DRIVER 

NXLBWQ 

000_STOP_RUN 

NXLBWQ 

100_HOUSEKEEPING 

NXLBWQ 

100.  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


NXLBWQ  no  LOAD  MAI  TABLE 


NXLBWQ  110  EXIT 


NXLBWQ  200_UPDATE_DRIVER _ 

NXLBWQ  2Q0^EXIT _ 

NXLBWQ  210  READ  CONTROL 


NXLBWQ  210  EXIT 


NXLBWQ  2 1 1  „READ_AKF _ 

NXLBWQ  211JXIT _ 

NXLBWQ  212  READ  DAILY  MOVEMENT 


NXLBWQ 

!213  READ  OLD  CUM  MVMT 

NXLBWQ 

213_EXIT 

NXLBWQ 

220  UPDATE  AND  WRITE  CONTROL 

NXLBWQ 


NXLBWQ 


NXLBWQ 


NXLBWQ 


220  EXIT 


221  WRITE  CUM  AND  DAILY  REC 


222  CONTINUE 


NXLBWQ 

223  UPDATE_CUM_REC 

NXLBWQ 

223_EXIT 

NXLBWQ 

300_REPORT_DRIVER 

NXLBWQ 

NXLBWQ 

NXLBWQ 

NXLBWQ 


NXLBWQ 


NXLBWQ 


3 1 0_READ_DAI  LY_AN  D_CUM _ 

'310_EXIT _ 

'  320_FORMAT_AND_WRITE_CONTROL 
320  EXIT 


MKinimn 


322  EXIT 


1323  STATION  PROCESS 


NXLBWQ 

323_EXIT 

NXLBWQ 

324_APOD_PROCESS 

NXLBWQ 

324_EXIT 

NXLBWQ 

330_WRITE_GRAND_TOTALS 

NXLBWQ 

330_EXIT 

NXLBWQ 

33 1  _WRITE_2 1  ST_AF_TOTALS 

NXLBWQ 

331  EXIT 

NXLBWQ 

332_WRITE_22ND_AF_TOTALS 

NXLBWQ 

332_EXIT 

NXLBWQ 

333_WRITE_AMC_HQ_TOTALS 

NXLBWQ 

333_EXIT 

NXLBWQ 

400_WRAPUP 

NXLBWQ 

400JXIT 

NXLBWQ 

700_COMPUTE_PROCESS 

NXLBWQ 

700_COMPUTE_PROCESS_EXIT 

NXLBWQ 

i  700_WRITE_HE  ADER_PART_1 

NXLBWQ 

1 700_WRITE_HEADER_PART  1 JXIT 

NXLBWQ 

!  700_WRITE_HEADER_PART_2 

NXLBWQ 

|700  WRITE  HEADER  PART2  EXIT 

1  #  of  Stmts  1 

Baseline 

October 

Januaray 

> 

n 

3. 

n 

r“ 

m 

iin 

1 

5 

1 

7 

1 

4 

1 

m 

1 

18 

1 

48 

1 

6 

1 

6 

1 

8 

1 

7 

1 

12 

1 

10 

1 

14 

1 

ME 

1^1 

□ 

EB 

inn 

■  1 

16 

1 

1 

6 

1 

11 

1 

ME 

IIHI 

1 

14 

1 

m 

IBI 

1 

96 

1 

llllll 

1 

5 

1 

44 

1 

44 

1 

1 

3 

1 

11 

1^1 

1 

18 

1 

9 

1 

J _ 

□ 

_ 

IE 

IB 

IE 

IB 

IE 


■■■E 

■■■B 

■■BE 


Baseline 

October 

Januaray 

April 

0 

11883456 

0 

0 

_ i 

17500 

i 

0 

1024 

_ 0 

101250' 

0 


259200 


_ 0 

67972800  ' 

o' 


37632 


_ 0 

74278512 ' 
46656 ' 


0 


215744256 

_ o' 

486  ' 


26411 

_ o' 

24300  ' 


0 

68600  ' 

_ o' 

123904  ' 

_ o' 

3538944  ' 


0 

2588573 

0 

180 

0 

228096 

0 

3591881300 

_ o' 

130050 ' 
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Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

Januaray 

October 

Baseline 

1  April 

NXLBWQ 

NXLBWQ 


NXLBWQ 


NXLBWQ 


NXLBWQ 

NXLBWQ 

NXLBWQ 


NXLBWQ 


NXLDWQ 

NXLDWQ 

NXLDWQ 


NXLDWQ 


Q 

Q 

Q 


70Q^WRITE_AF_TOTAL_HDR _ 

~  700  WRITE  AF  TOTAL  HDR  EXIT 


700  WRITE  AMC  TOTAL  HDR 


700  WRITE  AMC  TOTAL  HDR  EXIT 


700_WRITE_TRAILER _ 

~  700_WR{TE_TRAILER_EXIT _ 

'  700  SEARCH  MAI  CODE 


700  SEARCH  MAI  CODE  EXIT 


000_LD_DRIVER _ 

000_STOP_RUN _ 

100  HSKP 


100  EXIT 


m _ 


NXLDWQ 

210  EXIT 

NXLDWQ 

220_PROCESS_REPORT_DATA 

NXLDWQ 

220_EXIT 

NXLDWQ 

221  WR1TE_CHANNEL_LINE 

NXLDWQ 


NXLDWQ 


221  EXIT 


222  WRITE  GRAND  TOTALS 


NXLDWQ 

222  EXIT 

NXLDWQ 

300  WRAPUP 

NXLDWQ 

300  EXIT 

NXLDWQ 

700  READ  AND  ADD 

NXLDWQ 

700  READ  EXIT 

NXLDWQ 

700_WRITE_TRAILER 

NXLDWQ 

700  WRITE_TRAILER_EXIT 

NXLDWQ 

700_WRITE_HEADERS 

NXLDWQ 

700_WR)TE_HEADERS_EXIT 

NXLDWQ 

700^ERROR_ROUTINE 

NXLDWQ 

700_ERROR_ROUTINE_EXIT 

NXLEWQ  000  LE  DRIVER 


NXLEWQ  000  STOP  RUN 


NXLEWQ  100_HOUSEKEEPINC _ 

NXLEWQ  lOOJXIT _ 

NXLEWQ  200  BUILD  REPORT 


NXLEWQ  200  EXIT 


NXLEWQ  2 1 0_READ_DETAIL_AND_NEW_AKF 

NXLEWQ  210_EXIT _ 

NXLEWQ  220_PROCESS^PRIORITY_DATA 
NXLEWQ  220  EXIT 


NXLEWQ  230_PROCESS_DETAIL _ 

NXLEWQ  230_EXIT _ 

NXLEWQ  231  WRITE  DETAIL 


NXLEWQ  231  EXIT 


NXLEWQ  240  PROCESS  MANIFEST  DEST 


NXLEWQ  240_EX!T _ 

NXLEWQ  241  WRITE  MANIFEST  DEST 


NXLEWQ  241  EXIT 


NXLEWQ  250  PROCESS  MISSION 


NXLEWQ  250_EXiT _ 

NXLEWQ  25 1  _WRITE^PR1 1  _3_TOTAL _ 

NXLEWQ  251  EXIT 


NXLEWQ  252  WRITE  TP4  TOTAL 


NXLEWQ 

252  EXIT 

NXLEWQ 

253  WRITE  MISSION 

NXLEWQ 

253  EXIT 

NXLEWQ 

260  PROCESS  STATION 

NXLEWQ 

260  EXIT 

NXLEWQ 

261  WRITE_STAT!ON 

NXLEWQ 

261  EXIT 

NXLEWQ 

300  WRAPUP 

NXLEWQ 

300  EXIT 

NXLEWQ 

700  WRITE_TRAILER 

NXLEWQ 

700  WRITE  TRAILER  EXIT 

im 


iBHm 


I  El 
IBI 


lEI 


lEI 

IBI 

lEI 


lEI 
IBI 
I  El 
IBI 
I  El 
IBI 
lEI 
IBI 
lEI 


IBI 


IBI 

IBI 

IBI 

IBI 

IBI 


1440000 

_ 0_ 

1479680 

0 


1529388 


_ 0_ 

129024 

0 

393984 

0 

1907712 

_ 0_ 

14113440 


_ 0  _ 

911250 

_ 0_ 

0 


Information  Flow 

I  F" 


73500 

0 

1312200 

0 

472392 

0 

36 

0 

54000 

0 

14532480 

0 

62208 

0 

3568572 

0 

108864 

0 

571725 

0 

33246756 

0 

B-21 


Program 

Name 

Paragraph  (Procedure)  Name 

NXLEWQ 

700  WRITE^HEADERS 

NXLEWQ 

700  WRITE  HEADERSJXIT 

NXLEWQ 

700_ERROR_ROUTINE 

NXLEWQ 

700_ERROR_ROUTINE_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


lf?ni??SWFWBPI 


NXLFWQ 

NXLFWQ 

NXLFWQ 

NXLFWQ 


NXLFWQ 


100  EXIT 


1 10_LOAD_STATION_TABLE 

110_EXIT _ 

120  RESEQUENCE  SP  A  FILE 


NXLFWQ 

121  PROCESS  SPACE  A  FILE 

NXLFWQ 

il21  EXIT 

NXLFWQ 

|200  GEN  FILE  UPDATE 

NXLFWQ 


NXLFWQ 


200  EXIT 


210  UPDATE  WITH  TEMP  GEN  REC 


NXLFWQ 

1210  EXIT 

NXLFWQ 

1220  UPDATE  WITH_TC_REC 

NXLFWQ 

220  EXIT 

221  PROCESS  MVMT  LIFT  24 


NXLFWQ 

221  EXIT 

NXLFWQ 

1222  PROCESS_MVMT_LIFT 

NXLFWQ 

1222  EXIT 

223  PROCESS  MVMT  SUBT 


NXLFWQ 

223  EXIT 

NXLFWQ 

224  PROCESS  ON  HAND 

NXLFWQ 

224  EXIT 

300  BUILD  REPORT 


NXLFWQ 

300  EXIT 

NXLFWQ 

310  HSKP 

NXLFWQ 

310  EXIT 

320  BUILD  PORTS  REPORT 


NXLFWQ 

320  EXIT 

NXLFWQ 

321  PROCESS  GEN  REC 

NXLFWQ 

321  EXIT 

NXLFWQ 

322  PROCESS  SP  ASSIGN^REC 

NXLFWQ 

322  EXIT 

NXLFWQ 

3221  LOAD  SP  ASSIGN  REC 

NXLFWQ 

3221  EXIT 

NXLFWQ 

330  WRITE  HQS_TOTALS 

NXLFWQ 

330  EXIT 

NXLFWQ 

340  DISPLAY  COMPUTES 

NXLFWQ 

340  EXIT 

NXLFWQ 

400  WRAPUP 

NXLFWQ 

400  EXIT 

NXLFWQ 

700  ERROR  ROUTINE 

NXLFWQ 

700  ERROR  EXIT 

NXLFWQ 

700  SEARCH  STATION  TABLE 

NXLFWQ 

700  SEARCH_EXIT 

NXLFWQ 

700  READ  LF_AKF 

NXLFWQ 

700  READ  AKF_EXIT 

NXLFWQ 

700  READ  TEMP_GEN_REC 

NXLFWQ 

700  READ  TEMP_GEN_EXIT 

NXLFWQ 

700  R£AD_TC_OH_REC 

NXLFWQ 

700  READ_TC_OH_EXIT 

NXLFWQ 

700  READ  TC_MV_REC 

NXLFWQ 

700  READ  TC  MVJXIT 

NXLFWQ 

700  READ  GEN  REC 

NXLFWQ 

700  READ  GEN  REC_EX1T 

NXLFWQ 

700  READ  SPACE_A_FILE 

NXLFWQ 

700  READ  SPACE_A_FILE_EXIT 

NXLFWQ 

700  WRITE_OUTPUT 

NXLFWQ 

700  WRITE_OUTPUT_EXIT 

NXLFWQ 

700  CONVERT  DATA 

NXLFWQ 

700  CONVERT  DATA  EXIT 

KS 


■■■EH 


IE 

IB 

IE 


IB 

IE 


IBB 


IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 


IE 


1296 


_ 0 

2480625 ' 

o' 


1124864 

_ o' 

9801  ' 

o" 


256 


Information  Flow 

I  F" 


8100 

0 

0 

0 

47628 

0 

52934112 

0 

7464960 

0 

22400 

0 

0 

283500 

0 

0 

283500 

0 

63700 

0 

204974 

0 

0 

249900 

0 

6174 

0 

0 

512 

0 

0 

6912 

0 

1152 

0 

448 

0 

5306112 

0 

111658744 

o' 
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_ i 

Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

S'  I  e  I »  L 


pn !  mm  i 


NXLFWQ 

700  LOAD_AS_OF_DATE 

NXLFWQ 

700  LOAD  AS_OF_EXIT 

NXLGWQ 

000  DRIVER 

NXLGWQ 

000  STOP  RUN 

NXLGWQ 

100  HOUSEKEEPING 

NXLGWQ 

100  EXIT 

NXLGWQ 

200  PROCESS  RECORDS 

m 


[200  EXIT _ 

OCESS  NEW  MFST  STATION 


■I 

■B 

NXLGWQ 

220  EXIT 

■1 

NXLGWQ 

230  PRODUCE  DETAIL  LINE 

■Q 

NXLGWQ 

230  EXIT 

M 

IZU 

NXLGWQ 

231  FORMAT  DETAIL  LINE 

d 

IHHI 

NXLGWQ 

231  EXIT 

NXLGWQ 

300  WRAPUP 

lj. 

NXLGWQ 

300  EXIT 

■1 

NXLGWQ 

700  READ  AKF  AND  PZ1 

■D 

IHH 

NXLGWQ 

700  READ  EXIT 

■1 

I^IH 

NXLGWQ 

700  WRITE  TRAILER 

LA 

NXLGWQ 

700  WRITE  TRAILER  EXIT 

u. 

NXLGWQ 

700  WRITE  HEADINGS 

■B 

IHIH 

NXLGWQ 

700  WRITE  HEADINGSJXIT 

1 

NXLGWQ 

700  ERROR  ROUTINE 

6 

NXLGWQ 

700  ERROR  ROUTINE_EXIT 

1 

NXLHWQ 

000  LH  DRIVER 

15 

NXLHWQ 

000  STOP  RUN 

■1 

NXLHWQ 

100  HSKP 

d 

IHIH 

NXLHWQ 

100  EXIT 

■1 

NXLHWQ 

200  PROCESS 

■B 

I^HH 

NXLHWQ 

200  EXIT 

NXLHWQ  210  PROCESS  DETAILS 


NXLHWQ  210  EXIT 


NXLHWQ  2 1 1_FORMAT_REPORT 

NXLHWQ  2n_EXIT _ 

NXLHWQ  212  UPDATE  COUNTERS 


NXLHWQ 

212  EXIT 

NXLHWQ 

220  PROCESS_TOTALS 

NXLHWQ 

220  EXIT 

NXLHWQ 

221  FORMAT_TOTALS 

NXLHWQ 

221  EXIT 

NXLHWQ 

222  WR!TE_TOTALS 

NXLHWQ 

222  EXIT 

NXLHWQ 

300  WRAPUP 

NXLHWQ 

300  EXIT 

NXLHWQ 

700  WRITE  HEADER  PART  1 

NXLHWQ 

700  WRITE  HEADER  PARTI  EXIT 

NXLHWQ 

700  WRITE  HEADER  PART  2 

NXLHWQ 

700  WRITE  HEADER_PART2_EXIT 

NXLHWQ 

700  WRITE  TRAILER 

NXLHWQ 

700  WRITE  TRAILER  EXIT 

NXLHWQ 

700  ERROR  ROUTINE 

NXLHWQ 

700  ERROR  ROUTINEJXIT 

NXLMWQ 

000  LM  DRIVER 

NXLMWQ 

000  STOP  RUN 

NXLMWQ 

100  HSKP 

NXLMWQ 

100  EXIT 

NXLMWQ 

200  BUILD  REPORT 

NXLMWQ 

200  EXIT 

NXLMWQ 

210  READ  LM^AKF 

NXLMWQ 

210  EXIT 

NXLMWQ 

220  PROCESS  REPORT  DATA 

NXLMWQ 

220  EXIT 

NXLMWQ 

221  WRITE  PRlORITY_llNE 

NXLMWQ 

221  EXIT 

1 

1 

INI  o| 

1 

1 

0 

3 

1 

6336 

1 

1 

0 

3 

2 

20736 

1 

1 

0 

8 

2 

6912 

1 

1 

0 

1 

1 

0 

7 

2 

73500 

1 

1 

0 

HISS 


mmmmmm 


Information  Flow 

I  ^ 

O  0) 


181500 

_ o" 

17640  ' 

_ o' 

6750000  ~ 

_ o' 

73500 ' 

_ o' 

46800  ' 

_ o' 

16848  ' 

_ o' 

7840' 

_ o' 

40184100  ' 

o' 


■!]■■■ 

nn 

IE 
IB 
IE 

IBI _ 

lEHBfll 


50979600 

_ o' 

34292160 ■ 


lEBBB 

IBBBB 

lEBBfl 

IBBBB 

lEBBB 

IBBBB 

lEBBB 

IBBBB 

lEBBB 

IBBBB 

lEBBB 


64 

_ o' 

1089986625  ' 

_ o' 

115200' 


_ 0 

o' 


25000 


_ 0  _ 

1008 

0 

8575 

0 

_ 0_ 

0 


73500 


_ 0  _ 

20966880 

0 


6 


lEHHHI 

180 

1  i|  M  1 

0 

IHHHHI 

789507 

IBBBBI 

0 

14760000 

o' 
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1 

Program 

Name 

Paragraph  (Procedure)  Name 

NXLMWQ 

222_WRITE_TYPE_TOTALS 

NXLMWQ 

222^EXIT 

NXLMWQ 

223  WRITE  STATION_TOTALS 

NXLMWQ 

223  EXIT 

NXLMWQ 

300_WRAPUP 

NXLMWQ 

300  EXIT 

NXLMWQ 

700_READ_AND_ADD 

NXLMWQ 

700_READ_EXIT 

NXLMWQ 

700_WRITE_TRAILER 

NXLMWQ 

700  WRITE_TRAILER_EX1T 

NXLMWQ 

700_WRITE_HEADERS 

NXLMWQ 

700^WRITE_HEADERS_EXIT 

NXLMWQ 

700_ERROR_ROUT1NE 

NXLMWQ 

700  ERROR  ROUTINE_EXIT 

NXLNWQ 

000  LN  DRIVER 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 

fflolfcl. 


mm 


NXLNWQ 


NXLNWQ 


NXLNWQ 

NXLNWQ 

NXLNWQ 


NXLNWQ 


000  STOP  RUN 


100  HSKP 


100_EXIT 

~  200_BUILD_REPORT 
~  200  EXIT 


210  READ  LN  AKF 


IGQSISSU 


NXLNWQ  221  WRITE  CHANNEL  LINE 


NXLNWQ  221_EXIT _ 

NXLNWQ  222_WRITE^TOTALS _ 

NXLNWQ  222  EXIT 


NXLNWQ  223  WRITE  GRAND  TOTALS 


NXLNWQ 

223  EXIT 

NXLNWQ 

300_WRAPUP 

NXLNWQ 

300_EXIT 

700  READ  AND  ADD 


NXLNWQ 

700  READ  EXIT 

NXLNWQ 

700_WRITE_TRA1LER 

NXLNWQ 

700_WRITE_TRAILER_EXIT 

NXLNWQ 

700  WRITE  HEADERS 

1 700  WRITE  HEADERS  EXIT 


NXLNWQ 

700  WRITE  DETAIL^HEADERS 

NXLNWQ 

700  WRITE  DETAIL_HEADERS_EXIT 

NXLNWQ 

700_ERROR_ROUTINE 

NXLNWQ 

700  ERROR  ROUTINE_EXIT 

NXLOWQ 

000_LO_DR1VER 

NXLOWQ 

000  STOP  RUN 

NXLOWQ 

100  HSKP 

NXLOWQ 

100  EXIT 

NXLOWQ 

200_BU1LD_REPORT 

NXLOWQ 

200_EXIT 

NXLOWQ 

210  READ  LO  AKF 

NXLOWQ 

210  EXIT 

NXLOWQ 

220  PROCESS  REPORT  DATA 

NXLOWQ 

220  EXIT 

NXLOWQ 

221_WR1TE_AP0D_LINE 

NXLOWQ 

221  EXIT 

NXLOWQ 

222  WRITE_STATION_TOTALS 

NXLOWQ 

222_EXIT 

NXLOWQ 

230_WRITE_CRAND_TOTALS 

NXLOWQ 

230_EXIT 

NXLOWQ 

300_WRAPUP 

NXLOWQ 

300_EXIT 

NXLOWQ 

700_READ_AND_ADD 

NXLOWQ 

700_READJXIT 

NXLOWQ 

700_WRITE_TRAILER 

NXLOWQ 

700  WRITE_TRAILER_EXIT 

NXLOWQ 

i700^WRITE_HEADERS 

NXLOWQ 

i700  WRITE  HEADERS  EXIT 

1  #  of  Stmts 
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Januaray 
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m 
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18 

1 

EE 

IBIHI 
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4 

1 

■B 

1 

19 

1 

1 
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■E 

IHIHI 

1 

2 

1 

18 

j _ 

1 

6 

1 

8 

1 

1  McCabe’s  CC 
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> 

T3 

a. 

6 

1 

5 

1 

2 

1 

Ksm 
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mm 

1 

6 

1 

2 

mm 

6 

1 

3 

1 

1 

2 

1 

8 

1 

5 

1 

1 

4 

■IMIi 

1 

1 

2 

mam. 

2 

1 

6 

1 

mm 

nmm 

1 

1 

6 

1 

2 

1 

4 

1 

2 

1 

■ 

6 

■ 

■ 

HDH 

4 

1 

2 

1 

1 

1 

3 

1 

2 

1 

EQHI 

HDHI 

_ 0 

_ o' 

37908  ' 

_ 0 

17146080  ' 

_ o' 

12' 


37908 

_ o' 

1462050 ■ 


0 

373248  ■ 


_ 0 
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Information  Flow 

~o  i  F" 


6189876 

0 

5033600 

0 

0 

0 

702270 

0 

64 

0 

497664 

0 

0 

150903 

0 

0 

0 

77760 

0 

0 

12672 

0 

0 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


KSXEESII 


NXLOWQ 

700  ERROR  ROUTINE 

NXLOWQ 

700_ERROR_ROUTINE_EXIT 

NXLPWQ 

000  LP  DRIVER 

IlkESlSZEBi 

- MT' 


NXLPWQ 

200  EXIT 

NXLPWQ 

210  READ  LP  AKF 

NXLPWQ 

210  EXIT 

NXLPWQ 

220  PROCESS_REPORT_DATA 

NXLPWQ 

220  EXIT 

NXLPWQ 

221  WRITE  APOD  LINE 

NXLPWQ 

221  EXIT 

NXLPWQ 

222  WRITE_STATION_TOTALS 

NXLPWQ 

222_EX!T 

NXLPWQ 

230_WRITE_CRAND_TOTALS 

NXLPWQ 

230  EXIT 

NXLPWQ 

300  WRAPUP 

NXLPWQ 

300_EX!T 

NXLPWQ 

700  READ  AND_ADD 

NXLPWQ  700_WRITE^TRAILER _ 

NXLPWQ  700  WRITE  TRAILER  EXIT 


NXLPWQ  700  WRITE  HEADERS 


NXLPWQ  700_WRITE_HEADERS_EX1T 
NXLPWQ  700_ERROR_ROUTINE 
NXLPWQ  700  ERROR  ROUTINE  EXIT 


NXLZWQ  000  MAIN  DRIVER 


NXLZWQ 


NXLZWQ 


100  EXIT 


no  LOAD  VALID  PORT  TABLE 


NXLZWQ 

110  EXIT 

NXLZWQ 

200  LI  PROCESS 

NXLZWQ 

200_EXIT 

NXLZWQ 

210  SEARCH  TABLE 

NXLZWQ 

210  EXIT 

NXLZWQ 

220  BUILD  MSG 

NXLZWQ 

220^EXIT 

NXLZWQ 

300  Z4  PROCESS 

NXLZWQ 

300  EXIT 

NXLZWQ 

310  CHECK  HISTORY 

NXLZWQ 

310  EXIT 

NXLZWQ 

320  SEARCH_TABLE 

NXLZWQ 

320  EXIT 

NXLZWQ 

330  BUILD  ADAM  IILMSC 

NXLZWQ 

330  EXIT 

NXLZWQ 

331  BUILD_^ADAM3_410  MSG_TABLE 

NXLZWQ 

331  EXIT 

NXLZWQ 

3311  BU1LD_ADAM3_410_DELE_MSG 

NXLZWQ 

3311  EXIT 

NXLZWQ 

340  BUILD_ASIF_MSG 

NXLZWQ 

340  EXIT 

NXLZWQ 

341  BUILD_AS}F_410_MSG_TABLE 

NXLZWQ 

341  EXIT 

NXLZWQ 

400  L7  PROCESS 

NXLZWQ 

400  EXIT 

NXLZWQ 

410  SEARCH_.TABLE 

NXLZWQ 

410  EXIT 

NXLZWQ 

420  BUILD_ADAMJ1LMSG 

NXLZWQ 

420  EXIT 

NXLZWQ 

421  BUILD_ADAM3_410_MSG_TABLE 

NXLZWQ 

421  EXIT 

NXLZWQ 

4211  BUILD  ADAM3  410  DELE  MSG 

1  #  of  Stmts  1 
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6 
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m 

lllll 
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1 
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IE 

IB 
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HB 

IBE 

IBB 

IBE 

IBB 
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IB 

IB 

IB 
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_ o' 

24985600 ' 

o' 
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_ £ 
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o' 


180 


_ 0 

842400  ' 

o' 
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_ o' 

165888  ' 

o' 


180 


0 


56448 

_ o' 

921984  ' 


mformation  Flow 

"o  I 
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0 

37908 

0 

1462050 

0 

373248 

0 

13475 

0 

7350 

0 
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72576 

0 

166617 

0 

77760 

0 

290400 

1 
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0 

56448 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

Januaray 

October 

Baseline 

1  April 

lu^H^KUlUS^jlSg 

I 


431  BUILD  ASIF  410  MSG  TABLE 


NXL2WQ  431_EX1T _ 

NXLZWQ  700_READ_MOVEMENT_FiLE _ 

NXL2WQ  700  READ  MOVEMENT  EXIT 


NXLZWQ  700  SEND  MESSAGE 


NXLZWQ  700_SEND_EXIT _ 

NXLZWQ  700_READ_AKF _ 

NXLZWQ  700  READ  AKF  EXIT 


NXLZWQ  700  READ  ON  DEMAND  FILE 


NXLZWQ  700  READ  ON  DEMAND  FILE  EXIT 


NXLZWQ  700_READ_HISTORY_FILE _ 

NXLZWQ  700  READ  HISTORY  EXIT 


NXLZWQ  700  EOF  PROCESS 


NXLZWQ  700  EOF  EXIT 


NXM1WQ  000_DRIVER _ 

NXM1WQ  OOOJXIT _ 

NXM1WQ  100  HOUSEKEEPING 


■B 

■I 

m 

m 

lEB 


NXM1WQ 

100  EXIT 

NXM1WQ 

no  LOAD  ADAM  III  CONUS_TABLE 

NXM1WQ 

n0_EXIT 

NXM1WQ 

200_PROCESS_LB 

NXM1WQ  200,EXIT _ 

NXM1WQ  300_AKF_SETTER _ 

NXM1WQ  300_EXIT _ 

NXM1WQ  400  WRAPUP 


NXM1WQ  400  EXIT 


NXM1WQ  700  READ  LB  MOVEMENT 


NXM1WQ 

700  CHECK  ADAM_III_CONUS_EXIT 

NXMAWQ 

000  MA_DRIVER 

NXMAWQ 

000_STOP_RUN 

NXMAWQ 

100  HSKP 

NXMAWQ 

100  EXIT 

NXMAWQ 

no  SELECTJNPUT 

NXMAWQ 

110  CONTINUE 

NXMAWQ 

110  EXIT 

NXMAWQ 

200_BUILD_REPORT 

NXMAWQ 

200  EXIT 

NXMAWQ 

700  COMPUTE_VALUES 

NXMAWQ 

700_COMPUTE_VALUES_EXIT 

z 

X 

1 

710  TYPE  PROC 

NXMAWQ 

710  TYPE  PROCJXIT 

NXMAWQ 

711  CNTR_PROC 

NXMAWQ 

7n_CNTR_PROC_EXIT 

NXMAWQ 

700_READ_SORTE  D_FI  LE 

NXMAWQ 

700^READ_EXIT 

NXMAWQ 

700_INCREMENT_COUNTERS 

NXMAWQ 

700_INC_EXIT 

NXMAWQ 

701_ORG_LOOSE_SHPMTS 

NXMAWQ 

701  EXIT 

NXMAWQ 

702  ORG_PALLETIZED_SHPMTS 

NXMAWQ 

702_EXIT 

NXMAWQ 

703_INT_LOOSE_SHPMTS 

NXMAWQ 

703_EXIT 

NXMAWQ 

704JNT_PALLETiZED_SHPMTS 

NXMAWQ 

704_EXIT 

NXMAWQ 

705_TRM_LOOSE_SHPMTS 

NXMAWQ 

705  EXIT 

NXMAWQ 

706  TRM_PALLETIZED_SHPMTS 

NXMAWQ 

706  EXIT 

EB 


NXM1WQ 

700  READ  LB  MOVEMENT  EXIT 

1 

mmm 

BBBBB 

0 

0 

NXM1WQ 

700_LB_READ_WRITE 

5 

ElKIBI 

EBBBE 

180 

800 

NXM1WQ 

700_LB_READ_WRITE_EXIT 

1 

BBBBB 

0 

0 

Baseline 

October 

Januaray 

April 

0 

137700 

0 

77760 

_ o' 

1764' 
0  ' 

3420000  ' 


0 
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0 

7436 

0 

2048 

0 

80 
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0 

0 

3456 

lEBI 


_ 0 

144' 
0  ' 

2657644  ' 


_ 0 

190512' 

2 


3108248 

_ o' 

12 


0 

32' 


IBMB 


0 

7350 

0 

0 

6174 

0 

l■l■■■B■BBI 


B-26 


Program 

Name 

Paragraph  (Procedure)  Name 

NXMAWQ 

700_WRITE_REPORT 

NXMAWQ 

700_WRITE_REPORT_EXIT 

NXMAWQ 

700  WRITE  TRAILER 

NXMAWQ 

700_WRITE_TRAILER_EXIT 

NXMAWQ 

700_WRtTE_HEADERS 

NXMAWQ 

700_WRITE_HEADERS_EXIT 

NXMBWQ 

000_MB_DRIVER 

NXMBWQ 

000_STOP_RUN 

NXMBWQ 

100_HSKP 

NXMBWQ 

100_EXIT 

NXMBWQ 

110_SELECTJNPUT 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 


OB  o  » 

«  a  I  > 

&  I  1 

S  ?  I  “ 


NXMBWQ 

200_EXIT 

NXMBWQ 

2 1 0_TOTALS_TAB  LE_SEARCH 

NXMBWQ 

210  EXIT 

NXMBWQ 

220_UPDATE_TABLE 

NXMBWQ 

220_EXIT 

NXMBWQ 

230_FORMAT_DETAIL_LINE 

NXMBWQ 

230_EXIT 

NXMBWQ 

240  FORMAT  DELIM  LINE 

1 1 IM  Mil 

mmm 

5BS 


10160640 

o' 


IDl 


NXMBWQ 

NXMBWQ 

NXMBWQ 


NXMBWQ 


NXMBWQ 


NXMBWQ 

NXMBWQ 

NXMBWQ 


NXMBWQ 


NXMBWQ 

NXMBWQ 

NXMBWQ 

NXMBWQ 

NXMBWQ 

NXMBWQ 

NXMBWQ 


NXMBWQ 


NXMDWQ 


NXMDWQ 

NXMDWQ 


NXMDWQ 


NXMDWQ 

NXMDWQ 

NXMDWQ 

NXMDWQ 


NXMDWQ 

NXMDWQ 

NXMDWQ 

NXMDWQ 


NXMDWQ 


Q 

Q 

Q 


Dl 


310_EXtT _ 

~  320_PORT_RECAP_PROCESS 
~320  EXIT 


321  READ  SORTED  TABLE 


321  EXIT 


700_UPDATE_MAC_TOTAL$ 

‘  700_UPDATE_MAC_TOTALS_EXIT 
'  700  COMPUTE 


700  COMPUTE  EXIT 


700_FORMAT _ 

'  700_FORMAT_EXIT _ 

700_WRIT£_2 _ 

"  700_WRITE^2_EXIT _ 

70Q_WRITE_TRAILER _ 

'  700_WRITE_TRAILER_EXIT _ 

'  700  WRITE  HEADINGS 


700  HEADINGS  EXIT 


000  MD  DRIVER 


000_STOP_RUN _ 

’  100  HSKP 


100  EXIT 


200_BUILD_REPORT _ 

'  200_EXIT _ 

'  210_PROCESS_RECORD _ 

'210  EXIT 


300_WRAPUP _ 

'  300_EXIT _ 

'  310JUM_PORT _ 

'310  EXIT 


320  PORT  TOTAL  TOTAL 


_ 


NXMDWQ 

340_EXIT 

NXMDWQ 

700_WRITE_HEADINGS 

NXMDWQ 

700_WRITE_HEADINGS_EXIT 

NXMDWQ 

700_WRITE_TRAILER 

NXMDWQ 

700_.WRITE_TRAILER_EXIT 

NXMEWQ 

000_CONTROL 

NXMEWQ 

000  EXIT 
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008 
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_ o' 

22032  ' 


_ 0 

33075  ' 

o' 


40960 


_ 0 

9800' 

_ o' 

4032' 


_ 0 

400' 

o' 


414720 


IBEBBfl 


Information  Flow 

I  ^ 


11390625 

_ o' 

1152' 


301158 

_ 0' 

2268' 
0  ' 


184525 


_ 0 

6690816  ' 

o' 


6690816 
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16000 
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50400 
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6875 
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25947000 
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144000 
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5376756 

0 

39168 

0 

3750 

0 

1568 

0 

800 

0 

4375 

0 

1800 

0 

B-27 


Program 

Name 

Paragraph  (Procedure)  Name 

NXMEWQ 

100  HSKP 

NXMEWQ 

100  EXIT 

NXMEWQ 

105  IN  IT  AGCY  WT  TABLE 

NXMEWQ 

105  EXIT 

NXMEWQ 

no  LOAD  NAF  TABLE 

NXMEWQ 

1110  EXIT 

NXMEWQ 

i120  LOAD_WEIGHT_TABLE 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 
ro  o  flT 

s  &  I  ^ 

£  &  5  1 

3  <0  S  “ 


■B 


Information  Flow 


NXMEWQ 

NXMEWQ 

NXMEWQ 

NXMEWQ 


NXMEWQ 


NXMEWQ 

NXMEWQ 

NXMEWQ 


NXMEWQ 


NXMEWQ 


120  EXIT 


121_CARD_PROCESS 

121_EXIT _ 

130  TRIGGER  DATA 


130  EXIT 


1 40_LOAD.MOD_TABLES 

140_EXIT _ 

150  SORT 


NXMEWQ 

200  EXIT 

NXMEWQ 

210  INCREMENT  COUNTERS 

NXMEWQ 

210  CONTINUE 

NXMEWQ 

210  EXIT 

NXMEWQ 

211  LOOSE  PROCESS 

NXMEWQ 

211  EXIT 

NXMEWQ 

212  PLTZD  PROCESS 

NXMEWQ 

212  EXIT 

NXMEWQ 

213  PLTZD_BY_OTHER_AGENCIES 

I 

I  [202110^ 


NXMEWQ 


NXMEWQ 


213  EXIT 


214  UNRESTRICTED  PROCESS 


214_EXIT _ 

215  RESTRICTED  PROCESS 


215  EXIT 


220  CHANNEL  OUTPUT 


NXMEWQ 

231  PLT  TRAIN  OUTPUT 

NXMEWQ 

231  EXIT 

NXMEWQ 

2311^PLT_TRAIN_PROC 

NXMEWQ 

2311  EXIT 

NXMEWQ 

2312  PLT  TRAIN  TOTAL  PROC 

NXMEWQ 

2312  EXIT 

NXMEWQ 

232  LOOSE  CARGO_OUTPUT 

NXMEWQ 

232  EXIT 

NXMEWQ 

2321  LOOSE  CARGO  PROC 

NXMEWQ 

2321  EXIT 

NXMEWQ 

233  OTHER  AGENCY_OUTPUT 

NXMEWQ 

233  EXIT 

NXMEWQ 

2331  OTHER  AGENCY  PROC 

NXMEWQ 

2331  EXIT 

NXMEWQ 

234  NAF  SEARCH 

NXMEWQ 

234  EXIT 

NXMEWQ 

300  WRAPUP 

NXMEWQ 

300  EXIT 

NXMEWQ 

310  2 1ST  AIR_FORCE_TOTAL 

NXMEWQ 

310  EXIT 

NXMEWQ 

31 1  PLT  TRAIN_PROC 

NXMEWQ 

311  EXIT 

NXMEWQ 

3 1 2  PLT_TRAIN_TOTAL_PROC 

NXMEWQ 

312  EXIT 

NXMEWQ 

313  LOOSE^CARGO_PROC 

NXMEWQ 

313_EXIT 

NXMEWQ 

320„22ND_A1R_FORCE_TOTAL 

NXMEWQ 

320  EXIT 

ME 


HE 


IE 

IB 

IE 

IB 

IE 

IB 

IE 


IB 

IE 


Baseline 

October 

Januaray 

1247616 

0 

1 

0 

26325 

_ o' 

1040364  ’ 


37632 


_ 0 

37632 ' 

o' 


12105774 


_ 0 

12105774 ' 
21888' 


5281536 


0 

1176' 
0  ' 


8317440 

0 

768000 

0 

0 

11664 

0 

25000 

0 

36934632 

0 

35024220 

o' 


B-28 


1 

Program 

Name 

Paragraph  (Procedure)  Name 

NXMEWQ 

321_PLT_TRA!N_PROC 

NXMEWQ 

321_EXIT 

NXMEWQ 

322_PLT_TRAIN_TOTAL_PROC 

NXMEWQ 

322_EXIT 

NXMEWQ 

323_LOOSE_CARGO_PROC 

NXMEWQ 

323  EXIT 

NXMEWQ 

3  30_MAC_HEADQUARTERS_TOTAL 

NXMEWQ 

330 EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


NXMEWQ 

332  EXIT 

NXMEWQ 

333  LOOSE  CARGO_PROC 

NXMEWQ 

333  EXIT 

NXMEWQ 

700  READ  SORTED_FILE 

NXMEWQ 

700  READ  EXIT 

NXMEWQ 

700  WRITE  TRAILER 

NXMEWQ 

700  WRITE_TRAILER_EXIT 

NXMEWQ 

700  WRITE  HEADERS 

NXMEWQ 

700  WRITE  HDRSJXIT 

NXMFWQ 

000  MF  DRIVER 

NXMFWQ 

000_STOP_RUN 

NXMFWQ 

100_HSKP 

NXMFWQ 

100_EXIT 

NXMFWQ 

n0_SELECTJNPUT 

NXMFWQ 

110_£XIT 

NXMFWQ 

200_BUILD_REPORT 

NXMFWQ 

200_EX1T 

NXMFWQ 

210_MF_BREAKS 

NXMFWQ 

210_EX!T 

NXMFWQ 

220_DTL_PROCESS 

NXMFWQ 

220  EXIT 

NXMFWQ 


NXMFWQ 


NXMFWQ 

700  DTL  LINE  EXIT 

NXMFWQ 

700  CHNL  TOTAL_OUTPUT 

NXMFWQ 

700  CHNL  TOTALJXIT 

NXMFWQ 

700  SVC  TOTAL  OUTPUT 

NXMFWQ 

700  SVC  TOTAL  EXIT 

NXMFWQ 

700  STN  TOTAL_OUTPUT 

NXMFWQ 

700  STN  TOTAL  EXIT 

NXMFWQ 

700  GRND  TOT  BY_SVC_OUTPUT 

NXMFWQ 

700  GRND  TOT_BY_SVC_EX!T 

NXMFWQ 

700_GRND_TOTAL_OUTPUT 

NXMFWQ 

700  GRND  TOTALJXIT 

NXMFWQ 

700  COMPUTE 

NXMFWQ 

700  COMPUTE  EXIT 

NXMFWQ 

700  COMPUTE  TABLE 

NXMFWQ 

700_COMPUTE_TABLEJXIT 

NXMFWQ 

700_WRITE_HEADINGS 

NXMFWQ 

700_HEADINGS_EXIT 

NXMHWQ 

000_CONTROL 

NXMHWQ 

000_EXIT 

NXMHWQ 

100_HSKP 

NXMHWQ 

lOOJXlT 

NXMHWQ 

no  LOAD_NAF_TABLE 

NXMHWQ 

110  EXIT 

NXMHWQ 

120_TR1CGER  DATA 

NXMHWQ 

120_EXIT 

NXMHWQ 

130_SORT 

NXMHWQ 

130_EXIT 

NXMHWQ 

131  SELECTJNPUT 

NXMHWQ 

131  EXIT 

1  #  of  Stmts  1 
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m 
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IBI 

IBI 


0 
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0 

2916 
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34300 
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3843928 

0 

IBHBBI 


27378 


_ 0 

957168  ' 

_ o' 

2501369  ' 


0 

24304 
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982600 

0 

0 

0 
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IBHI 

IBHB 

IBHBI 

IBHBI 

IBHBi 

IBBB 

IBBBI 
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IBHBI 


IBDI 


_ IBBDI 

EQBBBBI 


11700 

0 

1728 

1 _ 
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17640 
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18225 
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24000 

32400 

0 
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209952 
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0 

48400 
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0 
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8871936 

8871936 

0 
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12800 

0 
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456300 

711480 

0 

0 
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TRAIS  Subsystem  Raw  Product  Measures 


Program 

Name 

Paragraph  (Procedure)  Name 

I 

l[2CSli!S^| 


NXMHWQ 

400  MH  OUTPUT 

NXMHWQ 

400  EXIT 

NXMHWQ 

410_AIR_PROCESS 

NXMHWQ 

410  EXIT 

NXMHWQ 

41  lA  EXIT 

NXMHWQ 

420  AIR  TOTALS 

NXMHWQ 

420  EXIT 

NXMHWQ 

430  TRK  PROCESS 

NXMHWQ 

430_EXIT 

NXMHWQ 

43 1_STATION_PROCESS 

NXMHWQ 

431_EXIT 

NXMHWQ 

43 1  A_STATION_COMPUTATION 

NXMHWQ 

431A  EXIT 

RCh 

RCh 


NXMHWQ  700  AIR  HEADINGS 


NXMHWQ  700_AIR_EXIT _ 

NXMHWQ  700_TRK_HEADINGS _ 

NXMHWQ  700_TRK_EXIT _ 

NXMHWQ  700  AIR  TOTAL  HDRS 


NXMHWQ  700  AT  EXIT 


NXMHWQ  700_TRK_TOTAL^HDRS _ 

NXMHWQ  700  TT  EXIT 


NXMHWQ  710  MODULE  ID  PROCESS 


NXMHWQ  710_EXIT _ 

NXMHWQ  711_MODULE_ID_COMPUTATION 

NXMHWQ  7n_EXIT _ 

NXMHWQ  720  MFST  REF  PROCESS 


NXMHWQ  720  EXIT 


NXMHWQ  721_MANIF_REF_COMPUTATION 

NXMHWQ  721_EXIT _ 

NXMHWQ  700  READ  AIR 


NXMHWQ  700  READ  AIR  EXIT 


NXMHWQ  700_READ_TRUCK _ 

NXMHWQ  700_READ_TRUCK_EXIT _ 

NXMHWQ  700  DETERMINE  TYPE 


NXMHWQ  700  TYPE  EXIT 


NXMIWQ  000  Ml  CONTROL 


NXMIWQ  000_5TOP^RUN _ 

NXMIWQ  100_HSKP _ ■ 

NXMIWQ  100  EXIT 


NXMIWQ  110  SELECT  INPUT  1 


NXMIWQ  110_EXIT _ 

NXMIWQ  120_SELECT_INPUT_2 _ 

NXMIWQ  120  EXIT 


NXMIWQ  130_SELECTJNPUT_3 _ 

NXMIWQ  130_EXIT _ 

NXMIWQ  200  BUILD  REPORT 


NXMIWQ 

200  EXIT 

21 0_DELIVERY_TERMS_PROC 

210_EXIT 

220_SERV!CE_BRK_PROC 

NXMIWQ 

220_EXIT 

NXMIWQ 

230.COUNTRY_BRK_PROC 

NXMIWQ 

230_EXIT 

NXMIWQ 

240  PROCESS 
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Januaray 


Program 

Name 

Paragraph  (Procedure)  Name 

NXMIWQ 

240  EXIT 

NXMIWQ 

300  WRAP-UP 

NXMIWQ 

300  EXIT 

NXMIWQ 

700  WRITE  HEADINGS 

NXMIWQ 

700  HEADINGS  EXIT 

NXMIWQ 

700_WRITE_HEADINGS_F 

NXMIWQ 

700  HEADINGS  F  EXIT 

NXMIWQ 

700_WRITE_TRAILER 

NXMIWQ 

700  TRA1LER_EXIT 

NXMIWQ 

700  COUNTRY_SRCH 

NXMIWQ 

700_COUNTRY_SRCH_EX1T 

NXMIWQ 

700  SERVICE  SRCH 

NXMIWQ 

700  SERVICE  SRCHJXIT 

NXMJWQ 

000  Mj  CONTROL 

NXMJWQ 

000  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

October 

Baseline 

c. 

B) 

3 

C 

B) 

5 

1  April 

NXMJWQ 


NXMJWQ 


100  HSKP 


100  EXIT 


NXMJWQ 

no  CURRENT  DATA 

NXMJWQ 

110  EXIT 

NXMJWQ 

120  BUILD  CHNL  TABLE 

NXMJWQ 

120  EXIT 

NXMJWQ 

130  SORT 

NXMJWQ 

130  EXIT 

NXMJWQ 

131  SELECT 

NXMJWQ 

131  EXIT 

NXMJWQ 

1311_CHNL_SEARCH 

NXMJWQ 

1311^EXIT 

NXMJWQ 

200_BUILD_REPORT 

NXMJWQ 

200  EXIT 

NXMJWQ 

210  CHNL  OUTPUT 

NXMJWQ 

210  EXIT 

NXMJWQ 

220  COMPUTE  TOTALS 

NXMJWQ 

220  EXIT 

NXMJWQ 

230_WR1TE_HEADERS 

NXMJWQ 

230_EXIT 

NXMJWQ 

:2301_FILL_HDRS_TRLR 

NXMJWQ 

;2301_EX1T 

NXMJWQ  240  WRITE  TOTAL  HEADERS 


NXMJWQ  240_EXIT _ 

NXMJWQ  250_ACE_PROC _ 

NXMJWQ  250  AQE  PROC  EXIT 


NXMJWQ  2501  CNTR  OUTPUT 


NXMJWQ  2501  .EXIT _ 

NXMJWQ  260_PROCESS _ 

NXMJWQ  260  PROCESS  EXIT 


NXMJWQ  300  WRAP  UP 


NXMJWQ  300  EXIT 


1^1 


NXMJWQ 

700  APOE  WORK 

NXMJWQ 

700  APOE  WORK  EXIT 

NXMJWQ 

700  APOE_AVERAGE_TIMES 

NXMJWQ 

700  APOE  AVERAGE  TIMES  EXIT 

NXMJWQ 

700  WRITE_TRAILER 

NXMJWQ 

700  WRITE  TRAILERJXIT 

NXMPWQ 

000_MP_DR1VER 

NXMPWQ 

000  STOP  RUN 

NXMPWQ 

100  HSKP 

NXMPWQ 

lOOJXIT 

NXMPWQ 

1 05_LOAD_ADAM_1 1  l_TAB  LE 

NXMPWQ 

lOSJXIT 

NXMPWQ 

110  PZ4^0RIGINATING_M0NTH_FILE 

NXMPWQ 

110_CONT1NUE 

NXMPWQ 

110_EXIT 

NXMPWQ 

1 20_P24_TERMINATING_MONTH_FILE 

NXMPWQ 

120^CONTINUE 

NXMPWQ 

120_EXIT 

NXMPWQ 

130  PZ3  OLD  MONTH  FILE 

KS 


I 


mm 


IBUI 


IQKSI 

iBim 


■■IBE 


liBE 

■DIE 


IBB 


0 

.□ 

2420 

1 

0 

Information  Flow 

1 

Baseline 

October 

Januaray 

April 

0 

4954725 

0 

11664 

_ o' 

1680000 ■ 


980 

_ o' 

1285470 ' 
0* 
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0 

365040 

0 

0 

2506752 

0 

4410 


_ 0 

850176  ' 

_ o' 

7350  ' 


_ 0 

4669632  ' 

_ o' 

1161600  ' 


7350 

_ 0_ 

112 


0 


29292984 

_ 0_ 

486 

0 

531674 

1868175 

_ 0_ 

380666 

2217984 

_ 0_ 

2318342 


32039472 

0 


640332 

1868175 

_ 0 

470448 

3158028 

_ 0 

2771600 
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1 - 

Program 

Name 

Paragraph  (Procedure)  Name 

NXMPWQ 

130  CONTINUE 

NXMPWQ 

130  EXIT 

NXMPWQ 

200  CREATE  FILE_DRIVER 

NXMPWQ 

200  EXIT 

NXMPWQ 

210  CREATE  MINI  FILE  FOR  RPT 

NXMPWQ 

210  EXIT 

NXMPWQ 

211  ORtC  FOR  MINLREC 

NXMPWQ 

211  EXIT 

NXMPWQ 

212  COMPUTE  PHTS 

NXMPWQ 

212  EXIT 

NXMPWQ 

300  WRAPUP 

NXMPWQ 

300  EXIT 

NXMPWQ 

700_READ 

NXMPWQ 

700^READ_EXIT 

NXMPWQ 

700_ADAM_III_CHECK 

NXMPWQ 

700  ADAMJILCHECKJXIT 

NXMPWQ 

700  COMPUTE_HOURS 

NXMPWQ 

700  COMPUTE_HOURS_EXIT 

NXMPWQ 

700_WRITE_OVER_1 0_DAY 

NXMPWQ 

700_WRITE_OVER_1 0_DAY_EXIT 

NXMPWQ 

700  READ_MOVE 

NXMPWQ 

700_READ_MOVE_EXIT 

NXMPWQ 

700_ERROR_RTN 

NXMPWQ 

700_ERROR_RTN_EXIT 

#  of  Stmts  McCabe's  CC 

a  S^C'OaoC-o 


Bl 

Bl 

Bl 

BUI 

Bl 

Bl 

Bl 

Bl 


Bl 


I  [2023^1 


NXMQWQ 


NXMQWQ 

NXMQWQ 

NXMQWQ 

NXMQWQ 


NXMQWQ 


NXMQWQ 

NXMQWQ 


NXMQWQ 


NXMQWQ 

NXMQWQ 


no  CREATE  SORTED  FILE 


nojxiT _ 

200_PROCESS _ 

200,EXIT _ 

300  WRAPUP 


300  EXIT 


700_READ_MOVE _ 

700_READ^MOVE_EXIT 
700  HEADERS 


700  HEADERS  EXIT 


700_TRAILER _ 

700  TRAILER  EXIT 


IE 

IB 

IE 


NXMRWQ 

000  STOP^UN 

NXMRWQ 

100  HSKP 

NXMRWQ 

100  EXIT 

NXMRWQ 

nO_SELECT_TYPE_INPUT 

NXMRWQ 

no  EXIT 

NXMRWQ 

200_SELECTJNPUT 

NXMRWQ 

200  CONTINUE 

NXMRWQ 

200  EXIT 

NXMRWQ 

300_AREA_PRI_PROCESS 

NXMRWQ 

300  EXIT 

NXMRWQ 

310  PROCESS  TOTALS 

NXMRWQ 

310  CONTINUE 

NXMRWQ 

310_EXIT 

NXMRWQ 

400  WRAPUP 

NXMRWQ 

|400_EXIT 

NXMRWQ 

700_CHANNEL_ACCUMULATiON 

NXMRWQ 

700  CHANNEL_ACCUMULATION_EXIT 

NXMRWQ 

700  CREATE_CHANNEL_REPORT 

NXMRWQ 

700  CREATE_CHANNEL_REPORT_EXIT 

NXMRWQ 

700^CREATE_APOE_REPORT 

NXMRWQ 

700_CREATE_APOE_REPORT_EXIT 

NXMRWQ 

700  CREATE..FINAL_REPORT 

NXMRWQ 

700_CREATE_FINAL_REPORT_EXIT 

NXMRWQ 

700  TRAILER 

NXMRWQ 

700  TRAILER  EXIT 

Bl 

Bl 

Bl 


IBI 


Bl 


Information  Flow  | 

Baseline 

October 

Januaray 

April 

1458000 

14580001 

_ 0 

1620' 
0  ' 

127008 ' 

_ o' 

1290096  ' 

o' 


384 


_ 0 

10967424 ' 

_ o' 

384" 


2621808 

_ o' 

8748  ' 
0  ' 
5760' 
o' 

15552  ' 

_ o' 

2743600  ' 

_ o' 

14907200  ' 


37594368 

o' 


172497600 


157339 

_ 0 

1586304 

0 


15283296 

17248000 

0 

0 

0 

0 

0 

0 

216 

448 

0 

0 

980 

1536 

0 

0 

186624 

220932 

0 

0 

14112 

21609 

0 

0 

25168 

34560 

0 

0 

196 

320 

0 

0 

0 

28576800 

0 

30123520 

0 

11025 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXMRWQ 

700  ERROR  RTN 

NXMRWQ 

700  ERROR  RTN_EXIT 

NXMSWQ 

UJ 

> 

0 

\ 

o' 

0 

0 

i 

1 

000  STOP  RUN 

NXMSWQ 

100  HSKP 

NXMSWQ 

100  EXIT 

NXMSWQ 

110_READ_WRITE_SORT 

NXMSWQ 


NXMSWQ 

NXMSWQ 

NXMSWQ 


NXMSWQ 


NXMSWQ 

NXMSWQ 

NXMSWQ 


NXMSWQ 


NXMSWQ 


110  EXIT 


200_PROCESS 

'2OOJXIT _ 

210  CONUS  OUT 


210  EXIT 


220_RETROGRADE 

220_EXIT _ 

230  INTRA  A 


230  EXIT 


240  INTRA  P 


NXMSWQ  300  EXIT 


NXMSWQ  700  READ 


NXMSWQ  700_REAP_EXIT _ 

NXMSWQ  700_ACCUMULATION _ 

NXMSWQ  700_ACCUMU1-ATION_CONTINUE_1 
NXMSWQ  700_ACCUMU1-ATION_CONTINUE_2 

NXMSWQ  700_ACCUMUI-ATION_EXIT _ 

NXMSWQ  700_WRITE_PRIORITY_PAGE _ 

NXMSWQ  700  WRITE  PRIORITY  PAGE  EXIT 


NXMSWQ  700  WRITE  CHANNEL  PACE 


NXMSWQ  700  WRITE  CHANNEL  PAGE  EXIT 


NXMSWQ  700_WRITE^AREA_PAGE _ 

NXMSWQ  700  WRITE  AREA  PAGE  EXIT 


NXMSWQ  700  WRITE  FINAL  REPORT 


NXMSWQ  700  WRITE  FINAL  REPORT  EXIT 


NXMSWQ 

700  COMPUTE  PCT 

NXMSWQ 

700  COMPUTE  PCT  EXIT 

NXMSWQ 

700  COMPUTE  PCT_A 

NXMSWQ 

700  COMPUTE_PCT_A_EXIT 

NXMSWQ 

700  COMPUTE  PCT  C 

NXMSWQ 

700  COMPUTE  PCT  C  EXIT 

NXMSWQ 

700  M  DAY 

1 

1 

700  M  DAY  EXIT 

NXMSWQ 

700  M  DAY  A 

NXMSWQ 

700  M  DAY  A  EXIT 

NXMSWQ 

700  M  DAY  C 

NXMSWQ 

700  M  DAY  C  EXIT 

NXMSWQ 

700_TRAILERS 

NXMSWQ 

700  TRAILERS  EXIT 

NXM7WQ 

000  MT  DRIVER 

NXMTWQ 

000  STOP  RUN 

NXMTWQ 

lOO^HSKP 

NXMTWQ 

100  EXIT 

NXMTWQ 

105  LOAD_CHNL_TABLE 

NXMTWQ 

105  EXIT 

NXMTWQ 

110  ORIGINATING_MONTH_PZ4 

NXMTWQ 

110  EXIT 

NXMTWQ 

120  TERMINATING_MONTH_PZ4 

NXMTWQ 

120  EXIT 

NXMTWQ 

1 30  PZ3_OLD_MONTH_FILE 

NXMTWQ 

130  EXIT 

NXMTWQ 

200  CREATE_FiLE_DRlVER 

NXMTWQ 

1200  EXIT 

NXMTWQ 

1210  CREATE_MINI_FILE_FOR_RPT 

NXMTWQ 

i210_EXIT 

NXMTWQ 

!21  l_ORIG_FOR_MINI_REC 

NXMTWQ 

1211  CONTINUE 
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I - 

Program 

Name 

Paragraph  (Procedure)  Name 

NXMTWQ 

211  EXIT 

NXMTWQ 

212  COMPUTE  PHTS 

NXMTWQ 

212  EXIT 

NXMTWQ 

300  WRAPUP 

NXMTWQ 

300  EXIT 

NXMTWQ 

700  READ 

NXMTWQ 

700  READJXIT 

NXMTWQ 

700^CHNL_CHECK 

NXMTWQ 

700  CHNL  CHECKJXIT 

NXMTWQ 

700  COMPUTE  HOURS 

NXMTWQ 

700  COMPUTE_HOURS_EXIT 

NXMTWQ 

700  READ_MOVE 

NXMTWQ 

700  READ_MOVE_EXIT 

NXP4WQ 

000  DRIVER 

NXP4WQ 

000  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


NXP4WQ 


NXP4WQ 


NXP4WQ 

NXP4WQ 

NXP4WQ 


100  HSKP 


100  EXIT 


200_READ_WRITE 

200_EXtT _ 

300  WRAPUP 


NXP4WQ 

300  EXIT 

NXPAWQ 

000  MAIN  DRIVER 

NXPAWQ 

000  MAIN  LOOP 

NXPAWQ 

000  EXIT 

100  I  CALL 


NXPAWQ 


NXPAWQ 

NXPAWQ 

NXPAWQ 


NXPAWQ 


NXPAWQ 


210  MIN)  INPUT 


210_EXIT _ 

~  220_PPALJNPUT 
~  220  EXIT 


230  CRT  INPUT 


230  EXIT 


NXPAWQ 

240  CARDXA  INPUT 

NXPAWQ 

240  EXIT 

NXPAWQ 

300  NULL_CALL 

NXPAWQ 

300  EXIT 

NXPAWQ 

400  PROGRAM_SELECT 

NXPAWQ 

400  EXIT 

NXPAWQ 

900  WRAPUP 

NXPAWQ 


NXPBWQ 

NXPBWQ 

NXPBWQ 


900  EXIT 


000_DRIV£R 
~  000_STOP 
lOO.HSKP 


NXPBWQ 

100  EXIT  1 

NXPBWQ 

NXPBWQ 

110  EXIT 

NXPBWQ 

120  WRITE  REC  BACK 

NXPBWQ 

120  EXIT 

NXPBWQ 

200  WRAPUP 

NXPBWQ 

200  EXIT 

NXPCWQ 

000  DRIVER 

NXPCWQ 

000  EXIT 

NXPCWQ 

100  INTITIALIZE 

NXPCWQ 

100  EXIT 

NXPCWQ 

200  SET  ARCS 

NXPCWQ 

200  EXIT 

NXPCWQ 

300  CALL_RCOMC 

NXPCWQ 

300  EXIT 

NXPCWQ 

400  CHECK  ERROR 

NXPCWQ 

400  EXIT 

NXPCWQ 

410  CHECK  STATIS 

NXPCWQ 

410  EXIT 

NXPCWQ 

500  BOJ  CALL 

NXPCWQ 

500  EXIT 
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1 

9 
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Program 

Name 

Paragraph  (Procedure)  Name 

WVA-JWL* 


NXPDWQ 

100  EXIT 

NXPDWQ 

200  PROCESS  MESSAGE 

NXPDWQ 

200_EXIT 

NXPDWQ 

210_MESSAGE..HSKP 

NXPDWQ 

210  EXIT 

1 1 


NXPDWQ  1221  EXIT 


I LHN  1^— 


NXPDWQ 


NXPDWQ 


230  EXIT 


231  GETT  CHECK  PROCESS  HEADER 


NXPDWQ 

231  EXIT 

NXPDWQ 

232  GETT  CHECK  PROCESS  DETAIL 

NXPDWQ 

232  EXIT 

NXPDWQ 

240  PROCESS  DAILY_DATA 

NXPDWQ 

240  EXIT 

NXPDWQ 

241  RETRIEVE  K1  TCMD  RECORD 

NXPDWQ 

241  EXIT 

NXPDWQ 

242_RETRIEVE_K1_TAA_RECORD 

NXPDWQ 

242_EXIT 

NXPDWQ 

250  PROCESS  ON_HAND_DATA 

NXPDWQ 

250  EXIT 

NXPDWQ 

260_^PROCESS_H  ISTORICAL_CV_DATA 

NXPDWQ 

260_EXIT 

CTO 


NXPDWQ  261_GETT_CHECK_PROCESS_HEADER 

NXPDWQ  261JXIT _ 

NXPDWQ  262  GETT  CHECK  PROCESS  DETAIL 


NXPDWQ 

262  EXIT 

NXPDWQ 

270  PROCESS  DAILY  COMM  DATA 

NXPDWQ 

270  EXIT 

NXPDWQ 

271  RETR!EVE_M1_TCMD._RECORD 

NXPDWQ 

271  EXIT 

NXPDWQ 

272  RETRIEVE  Ml  TAA  RECORD 

NXPDWQ 

272  EXIT 

NXPDWQ 

280  FILE  LOCKED_ROUTINE 

NXPDWQ 

280  EXIT 

NXPDWQ 

300  WRAPUP 

NXPDWQ 

300  EXIT 

NXPDWQ 

700  SEND  MESSAGE 

NXPDWQ 

700  SEND  MESSAGEJXIT 

NXPDWQ 

700  MULTI  PART_ROUTINE 

NXPDWQ 

700  MULTI  EXIT 

NXPDWQ 

700  ERROR  DUMP 

NXPDWQ 

700  ERROR_DUMP_EXIT 

NXPEWQ 

000  MAIN  DRIVER 

NXPBWQ 

1000  EXIT  PROGRAM 

NXPEWQ 

100  HSKP 

NXPEWQ 

100  EXIT 

NXPEWQ 

200  PROCESS  MESSAGE 

NXPEWQ 

200  EXIT 

NXPEWQ 

210  MESSAGE..HSKP 

NXPEWQ 

210  EXIT 

NXPEWQ 

220  PROCESS  HISTORICAL_PV_DATA 

NXPEWQ 

220  EXIT 

NXPEWQ 

221  GETT  CHECK_PROCESS_HEADER 

NXPEWQ 

221  EXIT 

NXPEWQ 

222  GETT  CHECK_PROCESS.  DETAIL 

NXPEWQ 

222  EXIT 

NXPEWQ 

230  PROCESS_HISTORICAL_PY_DATA 

NXPEWQ 

230  EXIT 

Ea 


1  McCabe’s  CC  | 
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0  ' 

40832232  ' 

_ o' 

211489684  ' 
0  ' 
256' 

_ o' 

7225000  ‘ 
0 


755827200 


_ 0 

1585604580  ' 
0 

720  ' 


40832232 

_ o' 

211489684  ' 


256 

_ o' 

7225000 ' 


755827200 

_ o' 

8064" 


Information  Flow 

"o  I  ^ 


1584 

0 

112896 

0 

1254656 

0 

2070000 

0 

14112 

0 

4769856 

0 

51200 

0 

0 

0 

1728 

0 

470400 

0 

1140750 

0 

2640625 

0 

864 

0 

□ 

lU-A 

42776624 

n 

LLU 

0 

1 WWI 

221890816 

n  -LJ 

0 

lEHHI 

864 

1  HI  1  1 

0 

B-35 


Program 
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Paragraph  (Procedure)  Name 
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NXPEWQ 

232  EXIT 

NXPEWQ 

240  PROCESS  DAILY  DATA 

NXPEWQ 

240  EXIT 

NXPEWQ 

241  RETRIEVE  K1_TCMD_RECORD 

NXPEWQ 

241  EXIT 

NXPEWQ 

242  RETRIEVE  K1  TAA  RECORD 

NXPEWQ 

242  EXIT 

NXPEWQ 

250^PROCESS_ON_HAND_DATA 

NXPEWQ 

250  EXIT 

NXPEWQ 

260  PROCESS_HISTORICAL_CV_DATA 

NXPEWQ 

260  EXIT 

NXPEWQ 

261  GETT  CHECK  PROCESS_HEADER 

NXPEWQ 

261  EXIT 

NXPEWQ 

262  GETT_CHECK_PROCESS_DETAIL 

NXPEWQ 

262  EXIT 

NXPEWQ 

270  PROCESS  DAILY  COMM  DATA 

NXPEWQ 

270  EXIT 

NXPEWQ 

271  RETRIEVE  M1_TCMD  RECORD 

NXPEWQ 

271  EXIT 

NXPEWQ 

272  RETRIEVE_M1_TAA_RECORD 

NXPEWQ 

272  EXIT 

NXPEWQ 

280  FILE^LOCKED_ROUTINE 

NXPEWQ  280_EXIT _ 

NXPEWQ  300_WRAPUP _ 

NXPEWQ  300  EXIT 


NXPEWQ  700  SEND  MESSAGE 


NXPEWQ  700  SEND  MESSAGE  EXIT 


NXPEWQ  700_MULTI_PART_ROUTINE 
NXPEWQ  700  MULTI  EXIT 


NXPEWQ  1700  ERROR  DUMP 


NXPFWQ 

iooo  MAIN  DRIVER 

NXPFWQ 

1000  EXIT 

NXPFWQ 

!100  SEND_CRT_SCREEN 

NXPFWQ 

100  EXIT 

NXPHWQ 

100  EXIT 

NXPHWQ 

110  SIGN  OFF  CALLS 

NXPHWQ 

110  EXIT 

NXPHWQ 

200  CHECK  ERROR 

NXPHWQ 

200  EXIT 

NXPJWQ 

000  DRIVER 

NXPJWQ 

000  EXIT 

NXPJWQ 

100  INTITIALIZE 

NXPJWQ 

100  EXIT 

NXPJWQ 

200  CONTROL 

NXPJWQ 

200  EXIT 

NXPJWQ 

210  STARS  DISPLAY 

NXPJWQ 

210  EXIT 

NXPJWQ 

220  CALL  T  PROGRAMMER 

NXPJWQ 

220  EXIT 

NXPJWQ 

300  RKILL 

NXPJWQ 

300  EXIT 

NXPKWQ 

OOO^EOD_CONTROL 

NXPKWQ 

000  CONTINUE 

NXPKWQ 

000  STOP  RUN 

NXPKWQ 

100  EOD  HSKP 

NXPKWQ 

100  EXIT 

NXPKWQ 

200  PROCESS  ADAM3_RECS 

NXPKWQ 

200  EXIT 

NXPKWQ 

300  PROCESS  NON  ADAM3  RECS 

1  #  of  Stmts  1 
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> 

T3 

3. 

44 

1 

m 

im 

1 

5 

1 

45 

1 
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1 
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44 

1 

m 
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1 

5 

1 

IKE 
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1 

75 

1 

IKE 

IHI 

1 

24 

1 

11^ 

1^1 

L_ 
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1 
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14 

! 
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L_ 

3 

1 

8 

1 

18 

1 

7 

1 

4 

1 

11 

1 

m 
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1 
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1 

1 
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1 

1 

8 

6 

1 

15 

1  il 

\mm 

EjTZ 
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_ 
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MB 


mm 


IB 

IB 

IE 


■■■E 


Informatton  Flow 

~o  i 


IE 

IB 

IE 

IB 

IE 


42776624 

_ o' 

221890816' 


320 

_ o' 

9856080  ' 


844201875 

_ o' 

1687630572 ' 


864 

o' 

42776624  ' 


221890816 

0 

320 

0 

9856080 

0 

844201875 

0 

0 

743424 

0 

7144200 

57600 

0 

0 

0 

0 

45056 

0 

2270997 

0 

0 

0 

0 

25 

0 

0 

121500 

0 

2073600 

0 

1645600 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXPKWQ 

300  EXIT 

NXPKWQ 

400  WRITE  SEQ  FROM  SORT 

NXPKWQ 

400  EXIT 

NXPKWQ 

410  READ  WRITE 

NXPKWQ 

410  CONTINUE 

NXPKWQ 

410_EXIT 

NXPKWQ 

500_WRAPUP 

NXPKWQ 

500_EXIT 

NXPKWQ 

700  ERROR_DISPLAY 

NXPKWQ 

700  ERROR  DISPLAYJXIT 

NXPLWQ 

OOO^DRIVER 

NXPLWQ 

000  STOP 

NXPLWQ 

100  HSKP 

NXPLWQ 

100  EXIT 

NXPLWQ 

110  LOAD_RG3_TABLE 

CEB 


NXPLWQ 


NXPLWQ 


NXPLWQ 

NXPLWQ 


NXPLWQ 


NXPLWQ 


Q_ 

Q_ 

Q 


NXPLWQ 


NXPLWQ 

NXPLWQ 

NXPLWQ 


NXPLWQ 


NXPLWQ 


NXPLWQ 

NXPLWQ 


NXPLWQ 


NXPLWQ 


NXPLWQ 

NXPLWQ 

NXPLWQ 


NXPLWQ 


NXPLWQ 

NXPMWQ 

NXPMWQ 


NXPMWQ 


NXPMWQ 

NXPMWQ 

NXPMWQ 


NXPMWQ 


l[2Q32Zi!Eli 

I[2Q3!SII 


110  EXIT 


200  PROCESS  LIFT  NOTICE  RECS 


200_EXIT _ 

210  GETT  PROCESS  RECDS  ON  MFST 


210  EXIT 


300  PROCESS  NON  ADAM  III 


3Q0_EXIT _ 

3 1 0_GETT_PROCESS_RECPS,ON_MFST 
310  EXIT 


400  CREATE  NEW  RG3  TABLE 


400_EXIT _ 

500_WRAPUP _ 

500  CONTINUE 


500  EXIT 


700  UPDATE  RC3  TABLE 


700_UPDATE_EXIT _ 

700  ADAM  III  CHECK 


700  ADAM  III  CHECK  EXIT 


700  DETERMINE  SSCO  WRITE  REC 


700_EXIT _ 

700_ERROR_DUMP _ 

700  ERROR  DUMP  EXIT 


700  EOO 


700_EOO_EXIT _ 

000_DRIVER _ 

000  EXIT 


100  R  SPAWN  RC 


100_EXIT _ 

200_PROGRAM_SELECT _ 

200_EXIT _ 

210_R_SPAWN_RQ _ 

210  EXIT 


21 1_ALLOCATE_YESTERDAY_FILE 

211_EXIT _ 

212  GET  REPLACE  CONTROL  RECORD 


212  EXIT 


NXPMWQ 

220  EXIT 

NXPMWQ 

230  R  SPAWN  R2 

NXPMWQ 

230  EXIT 

NXPMWQ 

240  R  SPAWN_R3 

NXPMWQ  240  EXIT 


NXPMWQ  700  EOO 


NXPMWQ  700_EOO_EXIT _ 

NXPMWQ  700  CHECK  R  SPAWN  ERR 


NXPMWQ 

710  RWAIT 

NXPMWQ 

710  RWAIT_EXIT 

NXPMWQ 

700  ADDFIL  ERROR  CHECK 

1  #  of  Stmts  1 

Baseline 

October 

Januaray 
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1 

3 

1 

m 

IIB 

n 

m 

IBI 

1 

7 

1 

m 

in 

rr 

m 

1 

9 

1 

48 

1 

46 

1 

lEE 

1^1 
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45 

1 

5 

1 

Id 

il^l 

m 

in 

d 

1^1 

1 

6 

1 

m 

IIB 

1 

5 

1 

ID 

1 

5 

IB 

1 

O 

Id 

1 

Bl 

11 

Dll 

1 

ID 

IB 
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O 

5 

B 

1 

EZ 

46 

B 

1 

1 

3 

3 

1 

1 

9 

9 

1 

IB 

9 

9 

1 

1 

9 

9 

1 

1 

7 

IB 

1 

1 

5 

5 

1 

1 

3 

3 

1 

1 

ID 

IDI 

CD  o  flT 

S  a  =  > 

2;  g-  S  1 

3  3  - 


lEI 

IBI 

IBI 

IBI 


_ 8 

_ o" 

2509056  “ 


IBI 

IBI 

IBI 


11897739 

_ o' 

2304' 
0  ' 


IBI 

IBI 

IBI 


IBI 

IBI 


IBB 


11250000 

_ o' 

320  ' 

_ o' 

2057216  ' 
2023866  “ 

o' 


22932 


_ 0 

864' 
0  ' 


2659392 


_ 0 

405' 

o' 


57024 


_ 0 

_ 

_ o' 

239616  ' 


_ 0 

1584  ' 

_ o' 

97344  ' 


0 

3645  ' 

_ o' 

12105774  ' 

o' 

768  ' 

_ o' 

18225  ' 
0  ' 

18225  ' 

_ o' 

18225' 


Information  Flow 

~p  I  ^ 


0 

48 

0 

6156 

14945472 

0 

10731294 

0 

9688320 

39600 

_ o' 

12105774  ' 

_ o' 

768  ' 

_ o' 

18225  ' 
0  ' 

18225  ' 

_ o' 

18225  ' 


0 

7168 

0 

7168 

0 

0 

720 

720 

0 

0 

432 

432 

0 

0 

33275 

33275 
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1 

Program 

Name 

Paragraph  {Procedure)  Name 

NXPMWQ 

700_ADDFIL_ERROR_CHECK_EX!T 

NXPNWQ 

000_EOD_CONTROL 

NXPNWQ 

000_STOP_RUN 

NXPNWQ 

100_EOD_HSKP 

NXPNWQ 

lOOJXIT 

NXPNWQ 

1 1 0_LOAD_PCM_T1_TABLE 

NXPNWQ 

IIOJXIT 

NXPNWQ 

1 20_LOAD_VALI  D_PORT_TAB  LE 

NXPNWQ 

120_EXIT 

NXPNWQ 

130_READ_SEQ_PAJILE 

NXPNWQ 

130  EXIT 

NXPNWQ 

200_GET_AND_WRITE_DELETES 

NXPNWQ 

200_EXIT 

NXPNWQ 

2 1 0_DELETE_OR_ABORT_PROC 

NXPNWQ 

210_EXIT 

NXPNWQ 

220_PROCESS_DELETED_TCMD 

NXPNWQ 

220_EXIT 

NXPNWQ 

250^SORT 

NXPNWQ 

250_EXIT 

NXPNWQ 

3 00_G  ETT_AN  D_WRITE_LFS 

NXPNWQ 

300_EXIT 

NXPNWQ 

310_GETT_L_REC 

NXPNWQ 

310_EXIT 

NXPNWQ 

31 1_TAB_PROCESS 

NXPNWQ 

311_EXIT 

NXPNWQ 

!312_TCMD_PR0CESS 

NXPNWQ 

312_EXIT 

NXPNWQ 

400_PROCESS_K1_HOLD_FILE 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 


p  tt 
2,  3  > 

o  F  "o 


NXPNWQ 

500_PROCESS_PN9_SEQUENCE_FILE 

NXPNWQ 

500_EXIT 

NXPNWQ 

800  WRAPUP_DRIVER 

NXPNWQ 

800_EXIT 

NXPNWQ 

810_WRAP_UP 

NXPNWQ 

810_EXIT 

NXPNWQ 

820_CLOSE 

NXPNWQ 

820_EXIT 

830_EOO_NEXT 

830_EXIT 

700_R5PAWN_PZ 

700_RSPAWN_PZ_EXIT 

NXPNWQ  700  WRITE  AUTODIN  HEADERS 


NXPNWQ  700  WRITE  AUTODIN  HEADERS  EXIT 


NXPNWQ  700^COMPUTE_HOURS _ 

NXPNWQ  700  COMPUTE  HOURS  EXIT 


NXPNWQ  700_SEARCH_T1_TABLE _ 

NXPNWQ  700  SEARCH  T1  EXIT 


NXPNWQ  700_CHECK_VALID_PORT_TBL _ 

NXPNWQ  700_CHECK_VALID_EXIT _ 

NXPNWQ  700_READ_HOST _ 

NXPNWQ  700_READ_HOST_EXIT _ 

NXPNWQ  700_READ_SORTED_LFS _ 

NXPNWQ  700_READ_SORTED_LFS_EXIT _ 

NXPNWQ  700_READ_K1^HOLD_FILE _ 

NXPNWQ  700  READ  K1  HOLD  FILE  EXIT 


NXPNWQ  700_HIGH_WEIGHT_ROUTINE _ 

NXPNWQ  700_HIGH_WEIGHT_ROUTINE_EXIT 
NXPNWQ  700  SPECIAL  PRI 


NXPNWQ  700  SPECIAL  PRI  EXIT 


NXPNWQ  700  ERROR  DISPLAY 


NXPNWQ 

700_ERROR_DISPLAY_EXIT 

NXPNWQ 

700_SW28_RTN 

NXPNWQ 

700_SW28_RTN_EXIT 

NXPPWQ 

000_DRIVER 

NXPPWQ 

000_EXIT 

NXPPWQ 

100  HSKP 

54 

o' 


627264 


_ 0 

25552800  ' 

_ o' 

177219232  ' 
0  ’ 


6250 

_ o' 

337459200  " 


56448 

_ o' 

98560800  ' 


876096000 

_ o' 

176418  ' 


0 

135036  ' 

_ o' 

384' 
0  ' 


1728 

_ o' 

681408  ' 

o' 


472500 

_ o' 

424589  ' 

o' 


39325 


_ 0 

45056  ' 

o' 


10935 

_ o' 

6247500  ' 


Information  Fiow 
"p  I  s 


0 

0 

8739252 

0 

49322988 

0 

100793 

0 

0 

400 

0 

5184 

0 

91260 

0 

1617 

0 

22400 

0 

1372 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXPPWQ 

100  EXIT 

NXPPWQ 

no  LOAD  PGM  T1  TABLE 

NXPPWQ 

110  EXIT 

NXPPWQ 

200  PROCESS  ADAM  III  INPUT 

NXPPWQ 

200  EXIT 

NXPPWQ 

210  PROCESS  TAB  RECORD 

NXPPWQ 

210  EXIT 

NXPPWQ 

220  PROCESS  TCMD  RECORD 

NXPPWQ 

220  CONTINUE 

NXPPWQ 

220  EXIT 

NXPPWQ 

500  WRAPUP 

NXPPWQ 

500  EXIT 

NXPPWQ 

600  SPAWN  LO 

NXPPWQ 

600  EXIT 

NXPPWQ 

610  RSPAWN_COUNTER 

NXPPWQ 

610  EXIT 

NXPPWQ 

700  COMPUTE_DATE_HR 

NXPPWQ 

700  COMPUTE_DATE_HR_EXIT 

NXPPWQ 

700  HIGH  WEIGHT_ROUTINE 

NXPPWQ 

700_HIGH_WEIGHT_ROUTINE_EXIT 

NXPPWQ 

700_EDIT_DETAIL 

NXPPWQ 

700  EDIT  DETAILJXIT 

NXPPWQ 

700  SEARCH  T1_TABLE 

NXPPWQ 

700  SEARCH_T1_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 


NXPPWQ  700  READ  HOST 


NXPPWQ  700_READ_HOST_EXIT 

NXPPWQ  700_SPECIAL_PRI _ 

NXPPWQ  700  SPECIAL  PRI  EXIT 


NXPPWQ  700_ERROR_DUMP 
NXPPWQ  700  EXIT  ERROR  DUMP 


1 1 


NXPQWQ 

IlOO  EOD  HSKP 

NXPQWQ 

!l00  EXIT 

NXPQWQ 

1200  PROCESS_ADAM_in 

NXPQWQ 

!200_EXIT 

NXPQWQ 

1300  PROCESS  NON  ADAM  III 

I[2Q2Q9{ 


NXPQWQ 

500  CLOSE 

NXPQWQ 

500  EXIT 

NXPQWQ 

700  ERROR  DISPLAY 

NXPQWQ 

700  ERROR  DISPLAY  EXIT 

NXPRWQ 

000  !DC  CONTROL_DRIVER 

NXPRWQ 

000  STOP_RUN 

NXPRWQ 

100  HSKP 

NXPRWQ 

100  EXIT 

NXPRWQ 

1 10_BUILD_LEVEL_6_TABLE 

NXPRWQ 

110  EXIT 

NXPRWQ 

200  CHK  WRITE  PROCESS 

NXPRWQ 

200  EXIT 

NXPRWQ 

210  READ 

NXPRWQ 

210  EXIT 

NXPRWQ 

220  SELECT_CONTROL 

NXPRWQ 

220  EXIT 

NXPRWQ 

221_lDC_CATEGORY_CHK 

NXPRWQ 

221  EXIT 

NXPRWQ 

222  TK  TYPE_CHECK 

NXPRWQ 

222  EXIT 

NXPRWQ 

2221  BASE_VS._CNSNE 

NXPRWQ 

2221  EXIT 

NXPRWQ 

230  FORMAT_CONTROL 

NXPRWQ 

230  EXIT 

NXPRWQ 

231  RECEIPT  FORMAT 
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m 
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rr 
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IB 
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O 

IB 

rj 
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1 
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1 
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O 

r 

B 
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14 

1 

m 

o 
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m 
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o 

zz 

IB 
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1 

13 

_ 
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> 
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IBI 

IBI 

lEI 

IBI 
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IBI 


lEBBBI 
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■SI 


IBI 

IBI 
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IBI 
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IBI 
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IBI 

IBI 


IBBBBB 


IBI 

IBI 

IBI 


IBI 


4023045 

_ o' 

45000 ' 

o' 


40000 


_ 0 

72576 ' 

o' 


1100 


_ 0 

2268' 

o' 


256 


_ 0 

1617" 

o' 


22400 
0  ' 

800  ■ 
_ 36' 

o' 


Information  Flow 

_  ^ 


0 

78408 

0 

3325532 

0 

101130768 

0 

2620247256 

365148 

0 

6635520 

0 

34496 

0 

518400 

0 

409600 

0 

260091 

0 

700 

0 

0 

0 

36 

0 

988650 

0 

6912 

0 

7500 

0 

9408 

94302 

0 

771147 
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Januaray 


1 - 

Program 

Name 

Paragraph  (Procedure)  Name 

NXPRWQ 

231  EXIT 

NXPRWQ 

232  INITIAL^FORMAT 

TRAIS  Subsystem  Raw  Product  Measures 


NXPRWQ  232  EXIT 


NXPRWQ  233  INTERMEDIATE  FORMAT 


NXPRWQ  233_EXiT _ 

NXPRWQ  234_FINAL_FORMAT _ 

NXPRWQ  234  EXIT 


NXPRWQ  235  EXPORT  FORMAT 


NXPRWQ  235_EXIT _ 

NXPRWQ  236_FORMAT_ALL _ 

NXPRWQ  236  EXIT 


NXPRWQ  300  WRAP  UP 


NXPRWQ  300_EXIT _ 

NXPVWQ  0QQ„DRiVER _ 

NXPVWQ  000  EXIT 


NXPVWQ  100  HSKP 


100  EXIT 


NXPVWQ  210  EXIT 


NXPVWQ  300_MERCEJNPUT  AND_PV 

NXPVWQ  300_EXIT _ 

NXPVWQ  310  COPY  INPUT 


NXPVWQ  310  EXIT 


NXPVWQ  320_COPY_PV _ 

NXPVWQ  320_EXIT _ 

NXPVWQ  330  UPDATE  HEADER 


NXPVWQ  330  EXIT 


NXPVWQ  400_FINALIZE_FILES _ 

NXPVWQ  400_EXIT _ 

NXPVWQ  500_UPDATE_PV_CONTROL_REC 
NXPVWQ  500  EXIT 


NXPVWQ  700  GETT  PV  RECORD 


NXPVWQ  700_GETT_EXIT _ 

NXPVWQ  700_READ_SORTED_INPUT 
NXPVWQ  boO  SORTED  EXIT 


NXPVWQ 

700  WRITE  EXIT 

NXPVWQ 

700  FILE  ALLOCATE 

NXPVWQ 

700  FILE  ALLOCATE_EXIT 

NXPVWQ 

700  FILE  RELEASE 

NXPVWQ 

700  FILE  RELEASEJXIT 

NXPVWQ 

700  ADDFIL  ERROR_CHECK 

NXPVWQ 

700  ADDFIL  ERROR_CHECK_EXIT 

NXPVWQ 

700  ERROR  DISPLAY 

NXPVWQ 

700  ERROR  DISPLAYJXIT 

NXPWWQ 

000  DRIVER 

NXPWWQ 

000  STOP  RUN 

NXPWWQ 

100  HSKP 

NXPWWQ 

100  CONTINUE 

NXPWWQ 

100  EXIT 

NXPWWQ 

HOT  READ  WRIT£_LOOP 

NXPWWQ 

110  EXIT 

NXPWWQ 

in  COUNTER 

NXPWWQ 

111  EXIT 

NXPWWQ 

120  HOST  READ  WRITE_LOOP 

NXPWWQ 

120  EXIT 

NXPWWQ 

200  MERGE  COMPARE 

NXPWWQ 

200  EXIT 

NXPWWQ 

210  SEND  COMPOSITE_TO  ASIF 

NXPWWQ 

210  EXIT 

NXPWWQ 

220  SEND  COMPOS  CIV_TO_ASIF 

NXPWWQ 

220  EXIT 

NXPWWQ 

230  SEND  SPECIAL  HANDLING_REC 

NXPWWQ 

230  EXIT 
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Baseline 

October 

April 

Januaray 

1 

5 

1 

5 

1 

7 

1 

18 

1 

26 

1 

21 

■1 

ES 

IH 

■1 

ES 

m 

20 

1 

91 

\m 

m 

IlH 

L_L 

hr 

■1 

IZ 

hr 

■ 

EZ 

■1 

WE 

■I 

11 

1 

6 

1 

6 

1 

4 

1 

12 

1 

1^ 

H 

o 

hr 

m 

■1 

n 

1 

19 

1 

m 

im 

1 

13 

1 

m 

iim 

1 

5 

1 

IQ 

1 

16 

1 

12 

3 

665600 

■  -:j 

1 
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3 
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IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 

IB 

IE 
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IB 

IE 


■■■E 


Information  Flow 
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0 
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0 

320 

0 

5488 

0 

141120 
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685687275  ' 


144 

_ o' 

2304324  ' 


192 


_ 0 

30400  ' 

o' 


1584 


_ 0 

8125" 

o" 


2031616 


_ 0 

405" 

_ 0^ 

24010  ' 


0 

3313674 
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365904 

0 

1575 

880000 

0 

1372140 
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6336 

0 

0 

6534 

0 

1600 

0 

43200 

0 

3887 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXPWWQ 

231  SEARCH_MONTH_TABLE 

NXPWWQ 

231  EXIT 

NXPWWQ 

300  WRAPUP 

NXPWWQ 

300  EXIT 

NXPWWQ 

700  READ_T_FILE 

NXPWWQ 

700  READ  T  FILE_EXIT 

NXPWWQ 

700  READ_HOST_FILE 

NXPWWQ 

700  READ_HOST_FILE_EXIT 

NXPYWQ 

000  DRIVER 

NXPYWQ 

000  EXIT 

NXPYWQ 

100  HSKP 

NXPYWQ 

100  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


Max  Nest 


NXPYWQ 


NXPYWQ 


NXPYWQ 

NXPYWQ 

NXPYWQ 


NXPYWQ 


NXPYWQ 

NXPYWQ 

NXPYWQ 


NXPYWQ 


NXPYWQ 

NXPYWQ 

NXPYWQ 


NXPYWQ 


NXPYWQ 


NXPYWQ 

NXPYWQ 


NXPYWQ 


210  EXIT 


30Q_EXIT _ 

~  310_COPYJNPUT 
"310  EXIT 


320  COPY  PY 


320_EXIT _ 

~  330_UPDATE_HEAD£R 
~  330  EXIT 


400  FINALIZE  FILES 


400_EXIT _ 

~  700_GETT_PY_RECORD 
~  700  GETT  EXIT 


700  SORTED  EXIT 


700_WR(TE_TEMP_FILE 
'  700  WRITE  EXIT 


700  FILE  ALLOCATE 


NXPYWQ 

700  FILE  RELEASE 

NXPYWQ 

700  FILE  RELEASE  EXIT 

NXPYWQ 

700  ADDFIL  ERROR_CHECK 

NXPYWQ 

700  ADDFIL  ERROR  CHECKJXIT 

NXPYWQ 

700  ERROR  DISPLAY 

NXPYWQ 

700  ERROR  DISPLAYJXIT 

NXPZWQ 

lOOO  DRIVER 

NXPZWQ 

1000  STOP  RUN 

NXPZWQ 

no  EXIT 

NXPZWQ 

120  ASIF  INPUT 

NXPZWQ 

120  EXIT 

NXPZWQ 

130  LOAD  MONTH  YEAR  TABLE 

NXPZWQ 

130  EXIT 

NXPZWQ 

131  LOAD  MONTH_TABLE 

NXPZWQ 

131  EXIT 

NXPZWQ 

200  MERGE  COMPARE 

NXPZWQ 

200  EXIT 

NXPZWQ 

210  DELETED  TCMDJORTED 

NXPZWQ 

210  EXIT 

NXPZWQ 

220  DELETED  TCMD_HIST 

NXPZWQ 

220  EXIT 

NXPZWQ 

230  COPY  SORTED 

NXPZWQ  230  EXIT 


NXPZWQ  240_COPY_HI5T _ 

NXPZWQ  240  EXIT 


NXPZWQ  250  ABORT  SORTED  RECS 


NXPZWQ  250  EXIT 


NXPZWQ  260_ABORT_HIST_RECORDS 
NXPZWQ  260  EXIT 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXPZWQ 

261  READ  SORTED 

NXPZWQ 

261  EXIT 

NXPZWQ 

270_DELETE_REC_WR!TE 

NXPZWQ 

270_EXIT 

NXPZWQ 

280  WRITE  AND  ABORT_RECORDS 

NXPZWQ 

280JXIT 

NXPZWQ 

281  WRITE  SORTED_TO_HIST 

TRAIS  Subsystem  Raw  Product  Measures 


NXPZWQ  281  EXIT 


NXPZWQ  300_WRAP_UP _ 

NXPZWQ  300_CONTINUE _ 

NXPZWQ  300  EXIT 


NXPZWQ  310  TOTAL  DISPLAYS 


NXPZWQ  310_EX[T _ 

NXPZWQ  320_UPDATE_RANDOM_FILES 
NXPZWQ  320  CONTINUE 


NXPZWQ  320  EXIT 


NXPZWQ  321  Z3  REWRITE 


NXPZWQ  321_EXIT _ 

NXPZWQ  330_GETT_LO_CONTROL_RECORD 
NXPZWQ  330  EXIT 


NXPZWQ  1 340  RSPAWN  PARAGRAPH 


mmmmimmmB 


NXPZWQ 

340  EXIT 

NXPZWQ 

341_RSPAWN_CALL 

NXPZWQ 

341_EXIT 

NXPZWQ 

350_UPDATE_LO_CONTROL_RECORD 

NXPZWQ 

350  EXIT 

NXPZWQ 

360  MOVE_TABLE_TO_PZ2 

NXPZWQ 

360_EXIT 

NXPZWQ 

361_MOVE_MONTHLY_DATA 

NXPZWQ 

361  EXIT 

NXPZWQ 

700_TOP_OF_PACE 

NXPZWQ 

700_TOP_EXIT 

NXPZWQ 

700_DISPLAY_COUNTERS 

NXPZWQ 

700_DISPLAY_EXIT 

NXPZWQ 

|700_READ_OLD_HIST 

NXPZWQ 

i  700_READ_OLD_HIST_EXIT 

NXPZWQ 

700_READ_SORT_FILE 

NXPZWQ 

700_READ_SORT_FILE_EXIT 

■BBe 


NXPZWQ 

NXPZWQ 


700_FtND_LIFT_MONTH 
700  FIND  LIFT  MONTH  EXIT 


NXPZWQ 

700  WRITE  HISTORY  EXIT 

NXPZWQ 

700_OLD_MONTH_PROC 

NXPZWQ 

700  OLD_MONTH_PROC_EXlT 

NXPZWQ 

700  Z3  REWRITE 

NXPZWQ  1700  Z3  REWRITE  EXIT 


NXPZWQ  700  WRITE  Z1 


NXPZWQ  7Q0_WR1TE_Z1_EXIT 
NXPZWQ  700_ERROR_DI5PLAY 
NXPZWQ  700  ERROR  DISPLAY  EXIT 


NXROWQ  000  DRIVER 


NXROWQ 


NXROWQ 

NXROWQ 

NXROWQ 


NXROWQ 


no  READ  WRITE 


nOJXIT _ 

200_CLEAR_OLD 
200  EXIT 


300  PROCESS  INPUT 


NXROWQ 

300_EXIT 

NXROWQ 

310  PROCESS  NEW 

NXROWQ 

310  EXIT 

NXROWQ 

320_PROCESS_ERROR 

NXROWQ 

320  EXIT 

NXROWQ 

400  SORT_MERCE_T1_T2 

NXROWQ 

400  EXIT 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXROWQ 

41 0_READ_INPUT_FILES_PARA 

NXROWQ 

411  READ^T1_TEMP 

NXROWQ 

4n_EX(T 

TRAIS  Subsystem  Raw  Product  Measures 


McCabe's  CC 


^  §  I  ^ 

»  o  g 

=;  O*  £  3: 


RO 
RQ 
RO 
NXROWQ 
NXROWQ 
NXROWQ 
NXROWQ 
NXROWQ 
NXROWQ 
NXROWQ 
NXROWQ 


NXROWQ 


NXR1WQ 


NXR1WQ 

NXR1WQ 

NXR1WQ 


NXR1WQ 


421_RETURN_WRITE_REC _ 

421_EXIT _ 

420JX1T _ 

500  EOO  WRAP  UP 


500  EXIT 


700  EDIT  INPUT 


700_EDIT_INPUT_EXIT _ 

'  700  FORMAT  AND  WRITE 


700  FORMAT  AND  WRITE  EXIT 


000  DRIVER 


000_STOP_RUN _ 

'  100_HOUSEKEEPINC _ 

100  EXIT 


200  SELECT  RECORDS  FOR  RPT 


lEEEll 


NXR1WQ 

220_PROCESS_SELECTED_RECORD 

NXR1WQ 

220_EXIT 

NXR1WQ 

300_WRITE_REPORT 

NXR1WQ 

300_EX1T 

NXR1WQ 

310_READ_FIRST_TIME 

NXR1WQ 

310JXIT 

NXR1WQ 

320_PROCESS_RECORD 

NXR1WQ 

320..EXIT 

NXR1WQ 

330_PROCE5S_SUB_AREA_TOTALS 

NXR1WQ  330  EXIT 


NXR1WQ  340_PROCESS_MAI_AREA_TOTALS 

NXR1WQ  340_EXIT _ 

NXR1WQ  350_PROCESS_TYPE_TOTAIS _ 

NXR1WQ  350  EXIT 


NXR1WQ  360_PROCESS_MF5T_STA_TOTAIS 

NXR1WQ  360_EXIT _ 

NXR1WQ  370_PROCESS_NAF_TOTALS _ 

NXR1WQ  370  EXIT 


NXR1WQ  380_PROCESS,MAC_TOTALS _ 

NXR1WQ  380_EXIT _ 

NXR1WQ  700  MAI  TABLE  SEARCH 


NXR1WQ  700  MAI  SEARCH  EXIT 


NXR1WQ  700  TYPE  SEARCH 


NXR1WQ  700_TYPE_SEARCH_EXlT _ 

NXR1WQ  700_WRITE_HEADERS _ 

NXR1WQ  700  WRITE  HEADERS  EXIT 


NXR1WQ  700  WRITE  TRAILER 


NXR1WQ  700_WRITE_TRAtLER_EXIT _ 

NXR1WQ  700_ERROR_PROCESS _ 

NXR1WQ  700JRROR_PROCESS_EXIT _ 

NXR2WQ  000  CONTROL 


NXR2WQ  000_STOP_RUN _ 

NXR2WQ  100_HSKP _ 

NXR2WQ  100  EXIT 


NXR2WQ  no  BUILD  ABORTED  MFST  TABLE 


NXR2WQ  no  EXIT 


NXR2WQ  120_LOAD^PGM_T1_TABLE _ 

NXR2WQ  120  EXIT 
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210  GETT  L_REC 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXR2WQ 

211  TAB  PROCESS 

NXR2WQ 

211  EXIT 

NXR2WQ 

212  TCMD  PROCESS 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts 


NXR2WQ  212  EXIT 


NXR2WQ  300_WRAP_UP _ 

NXR2WQ  300_EXIT _ 

NXR2WQ  700  SEARCH_T1_TABIE _ 

NXR2WQ  70Q.SEARCH_T1„EXIT _ 

NXR2WQ  700_SEARCH_T1_TA8LE_SEQ _ 

NXR2WQ  700_SEARCH_T1  TABLE_SEQ_EXIT 
NXR2WQ  700  HIGH  WEIGHT  ROUTINE 


NXR2WQ  700  HIGH  WEIGHT  ROUTINE  EXIT 


NXR2WQ 

700  ERROR  DISPLAY 

NXR2WQ 

700  ERROR  DISPLAY_EXIT 

NXR3WQ 

000  CONTROL 

NXR3WQ 

000  STOP  RUN 

NXR3WQ 

100  HSKP 

NXR3WQ 

100  EXIT 

NXR3WQ 

110  LOAD  TABLES 

NXR3WQ 

110  EXIT 

NXR3WQ 

200  PROCESS  ADAM_III  INPUT 

NXR3WQ 

200  EXIT 

NXR3WQ 

210  PROCESS  TAB  RECORD 

NXR3WQ 

210  EXIT 

NXR3WQ 

220  PROCESS  TCMD  RECORD 

KS 


|[2E3SSS!9EES 


700  COMPUTE  HOURS 


700  COMPUTE  HOURS  EXIT 


NXR3WQ 

700  HIGH  WEIGHT  ROUTINE 

NXR3WQ 

700  HIGH  WEIGHT  ROUTINE  EXIT 

NXR3WQ  700  WRITE  T1 


NXR3WQ  700  WRITE  T1  EXIT 


NXR3WQ  700  SEARCH_STN_TABLE _ 

NXR3WQ  700  SEARCH_STN_EXIT _ 

NXR3WQ  700  SEARCH  STN  TABLE  SEQ 


NXR3WQ  700  SEARCH  STN  TABLE  SEQ  EXIT 


NXR3WQ 

700  SEARCH  CHNL_TABLE 

NXR3WQ 

700  SEARCH  CHNL_EXIT 

NXR3WQ 

700  CHECK  NAFJNDICATORS 

NXR3WQ 

700  CHECK  NAP  INDICATORS_EXlT 

NXR3WQ 

700  ERROR  DISPLAY 

NXR3WQ 

700  ERR  DISPLAY_EX1T 

NXR5WQ 

000  DRIVER 

NXR5WQ 

000  EXIT 

NXR5WQ 

100  HSKP 

NXR5WQ 

100  EXIT 

NXR5WQ 

no  READ  WRITE  TO^TEMP 

NXR5WQ 

110  EXIT 

NXR5WQ 

200  PROCESS 

NXR5WQ 

200  EXIT 

NXR5WQ 

300  RESORT  RECS 

NXR5WQ 

300  EXIT 

NXR5WQ 

310  READ  WRITE 

NXR5WQ 

310  EXIT 

NXR5WQ 

400  WRAPUP 

NXR5WQ 

400  EXIT 

NXR6WQ 

000  DRIVER 

NXR6WQ 

000  EXIT  ^ 

NXR6WQ 

100  HSKP 

NXR6WQ 

100  EXIT 

NXR6WQ 

200  READ  WRITE 

NXR6WQ 

200  EXIT 

NXR6WQ 

300  WRAPUP 

NXR6WQ 

300  EXIT 
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Program 
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Paragraph  (Procedure)  Name 

NXR7WQ 

000  HSKP 

NXR7WQ 

000  CLOSE 

NXR7WQ 

400  STARS  FILE.CK 

NXR7WQ 

450  STARS  FILE_CK 

NXR7WQ 

500  TCN  CHECK 

NXRAWQ 

000  CONTROL 

NXRAWQ 

100  EXIT 

NXRAWQ 

no  READ  WRITE  LOOP 

NXRAWQ 

110  EXIT 

NXRAWQ 

NXRAWQ 


NXRAWQ 


NXRAWQ 

NXRDWQ 


NXRDWQ 


NXRDWQ 

NXRDWQ 


NXRDWQ 


NXRDWQ 

NXRDWQ 


Q_ 

Q_ 

Q_ 

Q_ 

Q_ 

Q 


NXRDWQ 

NXRDWQ 


MVAZitWH 

[2QB 


2QQ..TC_ONHAND _ 

200  EXIT 


210  READ  WRITE  LOOP 


210_EX1T _ 

000  CONTROL 


000  STOP  RUN 


1 00_CHECK_NUM_RECORDS 
100  EXIT 


200  BUILD 


200JXIT _ 

210  BUILD  MV 


300_DUMP_ONE_RECORD 

300_£XIT _ 

310  DUMP  ONE  T  MV  REC 


310_EXIT _ 

320  DUMP  ONE  T  OH  REC 


NXRDWQ 

320  EXIT 

NXRDWQ 

400  T  COMPOSfTE_MV 

NXRDWQ 

400  EXIT 

NXRDWQ 

410  T  MV  READ  LOOP 

NXRDWQ 

410  EXIT 

NXRDWQ 

500  T  COMPOSITE  OH 

NXRDWQ 

500  EXIT 

NXRDWQ 

510  T  OH  READ_LOOP 

NXRDWQ 

510  EXIT 

NXREWQ 

000  DRIVER 

NXREWQ 

000  STOP  RUN 

NXREWQ 

100  HSKP 

NXREWQ 

100  EXIT 

NXREWQ 

110  MAKE  TEMP_FILE 

NXREWQ 

110  EXIT 

NXREWQ 

200  PROCESS 

NXREWQ 

200  EXIT 

NXREWQ 

300  WRAPUP 

NXREWQ 

300  EXIT 

NXREWQ 

700  READ  INPUT 

NXREWQ 

700  READ  INPUT  EXIT 

NXREWQ 

700  READ  MOVE 

NXREWQ 

700  READ  MOVE  EXIT 

NXRGWQ 

000  MAIN  DRIVER 

NXRGWQ 

000  STOP 

NXRGWQ  ! 

100  HSKP 

NXRGWQ  ' 

100  EXIT 

NXRGWQ 

no  VALID  RPT 

NXRGWQ 

110  EXIT 

NXRGWQ 

1 1 1  LOAD  VALID_RPT_TABLE 

NXRGWQ 

111  EXIT 

NXRGWQ 

115  VALID  HQS_RPT 

NXRGWQ 

115  EXIT 

NXRGWQ 

1151  RG4  REPORT_TABLE 

NXRGWQ 

1151  EXIT 

NXRGWQ 

1152  RG6  EOM  RPT  TABLE 

B-45 


Januaray 


Program 

Name 

Paragraph  (Procedure)  Name 

NXRGWQ 

1152  EXIT 

NXRGWQ 

116  LOAD_VALID_HQS_RPT_TABLE 

NXRGWQ 

116  EXIT 

NXRGWQ 

1 1 7  LOAD_VALID_HQS_TABLE_RG6 

NXRGWQ 

1 1 7  EXIT 

NXRGWQ 

120  INPUT_READ 

NXRGWQ 

120  INPUT  READJXIT 

NXRGWQ 

200  PROCESS 

NXRGWQ 

200  EXIT 

NXRGWQ 

210  INPUT  PROCESS 

NXRGWQ 

210  EXIT 

NXRGWQ 

21 1  CHECK  REPORTS 

TRAIS  Subsystem  Raw  Product  Measures 


NXRGWQ 

NXRGWQ 

NXRGWQ 


NXRGWQ 


NXRGWQ 


NXRGWQ 


NXRGWQ 

NXRGWQ 

NXRGWQ 


NXRGWQ 


NXRGWQ 

NXRGWQ 

NXRGWQ 


NXRGWQ 


NXRGWQ 

NXRGWQ 

NXRGWQ 

NXRGWQ 


NXRGWQ 


211  EXIT 


212_CHECK_HQS _ 

212  EXIT 


213  CHECK  ASIF 


213  EXIT 


220_PRQCES5 _ 

220  CONTINUE 


220  EXIT 


221  OUTPUT  PROCESS 


221_EXIT _ 

221_SKIP _ 

221  SKIP  EXIT 


221  SELECT 


221_SELECT_EXIT _ 

22n_SKIP_RECORD _ 

2211  EXIT 


2212  WRITE  OUTPUT  REC 


2212  EXIT 


700_CHECK_STATION_CODE 
700  CHECK  STATION  EXIT 


700  READ  TERMINAL  IDS 


700  READ  TERMINAL  IDS  EXIT 


NXRGWQ 

700  SET  UP  ALL_STATIONS 

NXRGWQ 

700  EXIT  SET  UP  ALLJTATIONS 

NXRGWQ 

700  LOAD  STATION_HOLD_TABLE 

NXRGWQ 

700  EXIT  STATION  HOLD  TABLE 

NXRGWQ 

700  ADDFIL  ERROR  CHECK 

NXRGWQ 

700  ADDFIL  EXIT 

NXRGWQ 

700  SEARCH  PORT_RPT_TABLE 

NXRGWQ 

700  SEARCH.  PORT_RPT_TABLE_EXIT 

NXRGWQ 

700  SEARCH..HQS_RPT_TABLE 

NXRGWQ 

700  SEARCH_HQS_RPT_TABLE_EXIT 

NXRGWQ 

700  INPUT_ERROR 

NXRGWQ 

700  INPUT  ERROR  EXIT 

NXRGWQ 

700  ERROR  DUMP 

NXRGWQ 

700  ERROR  DUMP  EXIT 

NXRGWQ 

700  INPUT  READ 

NXRGWQ 

700  INPUT  READ_EXIT 

NXRGWQ 

700  SEND_ME5SAGE 

NXRGWQ 

700  SEND  MESSAGEJXIT 

NXRIWQ 

000  DRIVER 

NXRIWQ 

000  STOP_RUN 

NXRIWQ 

100  TC  ONHAND 

NXRIWQ 

100  EXIT 

NXRIWQ 

110  READ  WRITE_LOOP 

NXRIWQ 

110  EXIT 

NXRIWQ 

200  TC  MOVEMENT 

NXRIWQ 

200  EXIT 

NXRIWQ 

210  READ  WRITE_LOOP 

NXRIWQ 

210  EXIT 

NXRKWQ 

000  DRIVER 

NXRKWQ 

000  STOP  RUN 

NXRKWQ 

100  TC  ONHAND 

NXRKWQ 

100  EXIT 
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NXRKWQ 

1 10_READ_WRITE_LOOP 

NXRKWQ 

110_EXIT 

NXRKWQ 

200_TC_MOVEMENT 

NXRKWQ 

200  EXIT 

NXRKWQ 

2 1 0_READ_WRITE_LOOP 

NXRKWQ 

210_EXIT 

NXRMWQ 

000_DRIVER 

NXRMWQ 

000_EXIT 

NXRMWQ 

100_HSKP 

NXRMWQ 

100_EX1T 

NXRMWQ 

200_ADD_OR_DELETE 

NXRMWQ 

200  EXIT 

NXRMWQ 

210_DELETE_MAI 

NXRMWQ 

210_EXIT 

NXRMWQ 

220_ADD_MAI 

z 

1 

220_EXIT 

NXRMWQ 

300_^WRAPUP 

NXRMWQ 

300_EXIT 

NXRMWQ 

310_TEMP_TO_MAI 

NXRMWQ 

310 EXIT 

Bl 

El 

!■ 

IBI 

B 

BB 

BB 

BI 

!■ 

BIB 

BB 

■B 

!■ 

BIB 

BE 

Bl 

Bl 

Bl 

!■ 

!■ 

IBI 

B 

B 

IB 

B 

BB 

B 

BB 

m 

!■ 

BB 

Bl 

BB 

El 

■1 

K 

B 

BE 

Bl 

■1 

BB 

El 

E 

E 

BE 

Bl 

B 

B 

BB 

■] 

■1 

B 

1^ 

B 

BE 

Bl 

{■ 

BB 

1 1  Ki : j  m*M  ritiiB  yj  imvi 


NXRMWQ 

700_READ_WRITE_EXIT 

NXRMWQ 

700_READ_MAI 

NXRMWQ 

700_READ_EXIT 

NXRPWQ 

000  DRIVER 

NXRPWQ 

000_STOP 

NXRPWQ 

100_HSKP 

NXRPWQ 

100  EXIT 

NXRPWQ 

1 1 0_VALI  DATE_RE  PORT_CODE 

NXRPWQ 

110_EXIT 

NXRPWQ 

1 20_LOAD_REPORT_STATION_TABLE 

NXRPWQ 

120_EXIT 

NXRPWQ 

1 30JNITIALI2E_REPORT_FILE 

NXRPWQ 

130  EXIT 

NXRPWQ 

131_ADDFIL_CALL 

NXRPWQ 

131_EXIT 

NXRPWQ 

200_PROCESS_REPORT_FILE 

NXRPWQ 

200_EXIT 

NXRPWQ 

NXRPWQ 

NXRPWQ 

NXRPWQ 

NXRPWQ 

NXRPWQ 

NXRPWQ 

200_SEARCH_AT_END 

200_SEARCH_WHEN_1 

200_SEARCH_WHEN_2 

2 1 0_WRITE_AND_READ_NEXT 

210_EXIT 

220_SKIP_THIS_STATION 

220_EXIT 

NXRPWQ 

300_CLOSE 

NXRPWQ 

300_EXIT 

NXRPWQ 

31  ONDISPLAY 

NXRPWQ 

310_EXIT 

NXRPWQ 

700_ADDFIL_ERROR_CHECK 

NXRPWQ 

700 ADDFIL EXIT 

000  EXIT 

\h*AzUM9M 

lOO^HOUSEKEEPING 

\iKiz{*m*M 

100_EXIT 

WKizmVL*^ 

200  WRITE  BANNER  PAGE 

NXRQWQ  200  EXIT 


NXRQWQ  300_WRAPUP 
NXRQWQ  300  EXIT 


NXRRWQ  000  EXIT 


NXRRWQ  100_HOU5EKEEPING 

NXRRWQ  lOQJXIT _ 

NXRRWQ  200  WRITE  BANNER  PAGE 


IKII 


mmmi 

BHEI 

mammi 

■IHBI 

wammi 

■IBBI 

■DBEBI 

BIBBI 

BBBi 

BlBBi 

■DBEBI 


IBBBI 
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Januaray 
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BIBB 

BBB 


BBBEBBEBj^BBI^EI 


EBHE 
BBBBDBBI 


_ 

EHE  EBHE  BIEISjEKESEEll 


BBEBDBEI 

BBBBDBBI 

BBEBDBEI 


gimg]l 

Ql 


BBEEEBE 


EBEEEBE 

BBBBDflB 

EBEEEBE 


2268 

2268 

396 

0 

0 

36 

36 

9 

0 

0 

EBBBDBEI 


512 

512 

900 

0 

0 

0 

33275 

33275 

43200 

0 

0 

0 

IBBBDBB 


274400 

0 

180 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXRRWQ 

NXRRWQ 

NXRRWQ 

NXRRWQ 

NXRRWQ 

NXRRWQ 

NXRRWQ 

NXRSWQ 

200_EXIT 

300_WRITE_MSC_PAGE 

300_EXIT 

310_WRITE_M5G 

310_EXIT 

400_WRAPUP 

400_EXIT 

000  DRIVER 

NXRSWQ 

000_EXIT 

NXRSWQ 

100_HSKP 

NXRSWQ 

100  EXIT 

NXRSWQ 

200_GET_CONTROL_RECORD 

NXRSWQ 

200  EXIT 

NXRSWQ 

300  CHECK_DATE 

NXRSWQ 

300  EXIT 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

NXRSWQ 

400_SPAWN_PROGRAMS 

400_EXIT 

410_R_SPAWN_PN 

410_EX!T 

420_R_SPAWN_PP 

420_EXIT 

500_UPDATE_RS_CONTROL_REC 

500_EXIT 

700  CHECK_R_SPAWN_ERR 

NXRSWQ 

700_CHECK_R_SPAWN_ERR_EXIT 

NXRSWQ 

710_RWAIT 

NXRSWQ 

710_RWAIT_EXIT 

NXRSWQ 

700^STARS_CALL_ERROR 

NXRSWQ 

7oo_stars_c:all_exit 

NXRSWQ 

700_SECOND_RSPAWN_ERROR 

NXRSWQ 

700_EXIT_SECOND_RSPAWN_ERROR 

NXRSWQ 

700^SPAWN_ERROR 

NXRSWQ 

700_EXIT 

NXRUWQ 

000_DRIVER 

NXRUWQ 

000_STOP_RUN 

NXRUWQ 

100_HSKP 

NXRUWQ 

100_EXIT 

NXRUWQ 

110_SELECT 

NXRUWQ 

n0_EXIT 

NXRUWQ 

111_FORMAT 

NXRUWQ 

111_EX)T 

NXRUWQ 

200_PROCESS 

NXRUWQ 

200_EXIT 

NXRUWQ 

NXRUWQ 

NXRUWQ 

NXRUWQ 

NXRUWQ 

NXRUWQ 

NXRUWQ 

210_ACCUMULATE 

210_EXIT 

220_WRITE_TAC_TOTALS 

220_EXIT 

230_WRITE_APOE_TOTALS 

230_EXIT 

240_WRITE_REPORT_TOTALS 

NXRUWQ 

240_EXIT 

NXRUWQ 

250_COPY_TEMP_FILE 

NXRUWQ 

250_EXIT 

NXRUWQ 

25 1_ALASKA_COPY 

NXRUWQ 

25 1„EXIT 

NXRUWQ 

252_GERMANY_COPY 

NXRUWQ 

252_EXIT 

NXRUWQ 

253_HAWAII_COPY 

NXRUWQ 

253_EXIT 

NXRUWQ 

254_HONDURAS_COPY 

NXRUWQ 

254_EXIT 

NXRUWQ 

255JAPAN_COPY 

NXRUWQ 

255_EXIT 

NXRUWQ 

256^KOREA_COPY 

NXRUWQ 

256^EXIT 

NXRUWQ 

257  PANAMA  COPY 

#  Of  Stmts 
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Baseline 
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fi> 
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36 

0 

551250 
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73728 
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Program 
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Paragraph  (Procedure)  Name 

NXRUWQ 

257_EXIT 

NXRUWQ 

258_PUERTO_RICO_COPY 

NXRUWQ 

258_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts 

S  I  9  I  s  L 


I  ■TB’I 


259  GUAM  COPY 


NXRUWQ 

259_EXIT 

1 

1 

0 

NXRUWQ 

300_CLOSE 

2 

1  M  1  i| 

1 

0 

NXRUWQ 

300_EXIT 

1 

HEEEIE 

1 

0 

NXRUWQ 


NXRUWQ 

NXRUWQ 

NXRUWQ 


NXRUWQ 


NXRUWQ 

NXRWWQ 

NXRWWQ 


NXRWWQ 


NXRWWQ 


NXRWWQ 

NXRWWQ 

NXRWWQ 

NXRWWQ 

NXRWWQ 

NXRWWQ 

NXRWWQ 


700  HEADER 


700_HEADER_EXIT 
700_END_OF_SECTION 
700  EOS  EXIT 


710  SKIP 


710^EX[T _ 

0Q0_RW_DRIVER 
000  STOP  RUN 


100  HSKP 


100  EXIT 


200_PROCES5_MV 

200_CONTINUE _ 

200_EXIT _ 

300_PROCESS_OH 

300_CONTINUE _ 

300_EXIT _ 

400  WRAPUP 


400  EXIT 


NXRZWQ  100  EXIT 


NXRZWQ  1 1 0_LOAD_MONTH_YE  AR_TAB  LE 

NXRZWQ  IIOJXIT _ 

NXRZWQ  1 1 1_LOAD_MONTH_TABLE _ 

NXRZWQ  IIIJXIT _ 

NXRZWQ  120  STRIP  OLD  MTH  FRM  OLD  TAPE 


NXRZWQ  120_CONTINUE _ 

NXRZWQ  120_EXIT _ 

NXRZWQ  121_SEARCH_MONTH,TABLE _ 

NXRZWQ  121_SEARCH_MONTH_EXIT 
NXRZWQ  122_SEARCH_YEAR^TABLE 
NXRZWQ  122_SEARCH_YEARJXIT 
NXRZWQ  130_OLD_MONTHJNPUT 

NXRZWQ  130_CONTINUE _ 

NXRZWQ  130_EXIT _ 

NXRZWQ  131_SEARCH_MONTH_TABLE _ 

NXRZWQ  1 3 1  _SEARCH_MONTH_EXIT _ 

NXRZWQ  132_SEARCH_YEAR_TABLE _ 

NXRZWQ  132  SEARCH  YEAR  EXIT 


NXRZWQ  133^WRITE_TO_PZ3 _ 

NXRZWQ  133_EXIT _ 

NXRZWQ  140  WRITE  PZ2  FILE 


im 


NXRZWQ 

140  EXIT 

NXRZWQ 

141_WRITE_PZ2_MONTH 

NXRZWQ 

141JXIT 

NXRZWQ 

200_MERG  E_COMPARE 

NXRZWQ 

200JXIT 

NXRZWQ 

210_DELETED_TCMD_PZ3 

NXRZWQ 

210_EXIT 

NXRZWQ 

220_DELETED_TCMD_TAPE 

NXRZWQ 

220_EXIT 

NXRZWQ 

230_COPY_PZ3 

NXRZWQ 

230_EXIT 

NXRZWQ 

240^COPY_TAPE 

NXRZWQ 

NXRZWQ 


NXRZWQ 

NXRZWQ 


240JXIT _ 

250  ABORT  REC  WRITE 


250_EXIT _ 

'  260  ABORT  TAPE  RECORDS 


mmmmE 
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mmmmE 
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IEEE 
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Information  Flow  | 

Baseline 
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0 
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_ 0_ 
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338000 

_ 0_ 

60825600 

0 

_ 72  _ 

0 

216 

_ 0  _ 

2332800 


2228224 

0 

22275 

0 

3087 

0 

6814720 

0 

22275 
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NXRZWQ 

260  EXIT 

NXRZWQ 

261_READ_SORTED 

NXRZWQ 

261_EXIT 

NXRZWQ 

270_DELETE_REC_WR!TE 

NXRZWQ 

270_EXIT 

NXRZWQ 

280_WR!TE_AND_ABORT_RECORDS 

NXRZWQ 

280_EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts 

Januaray 

October 

Baseline 

April 

■Hi 


Information  Flow 

O 

c. 

fi> 

SI 

o 

3 

> 

a 

o 

C 

■o 

5* 

cr 

fit 

3. 

o 

1 

NXRZWQ  281  WRITE  PZ3  TO  TAPE 


liJK<:r4Vi>JE~ 

loQ^sjsii 


310  EXIT 

IBBB 

1 

1 

0 

imzwL^m 

700  DISPLAY  COUNTER_TABLE 

IBBB 

4 

2 

6400 

700_DISPLAY_EXIT 

1 

1 

1 

0 

700  SKIP  TO  HEADERS 

2 

1 

1 

0 

NXRZWQ 

700  READ  PZ5  TEMP_FILE 

NXRZWQ 

700_READ_EXIT 

NXRZWQ 

700_READ_NEW_FJLE 

NXRZWQ 

700  WRITE  HISTORY 

NXRZWQ 

700  WRITE  HISTORY  EXIT 

NXRZWQ 

700  ERROR  DISPLAY 

NXRZWQ 

700  ERROR  DISPLAY  EXIT 

NXRZWQ 

700  PZ3  CALCULATE  NEW^YEAR 

NXRZWQ 

700_PZ3_CALCULATE_EXIT 

NXRZWQ 

700  PZ5_CALCULATE_NEW_YEAR 

NXRZWQ 

1 700_PZ5_CALCULATE_EXIT 

NXRZWQ 

!700_PZ5_FIX_DATES 

NXRZWQ 

i  700_PZ5_FIX_DATES_EX!T 

NXSIWQ 

000_  SI.  DRIVER 

NXS1WQ 


NXS1WQ 


000  STOP  RUN 


100  HSKP 


NXSIWQ 

100  EXIT 

NXSIWQ 

200_BUILD_REPORT 

NXSIWQ 

200_EXIT 

m 

B 

m 

B 


210  PROCESS  REC 


NXSIWQ 

210  EXIT 

NXSIWQ 

211  READ_TC_RECORD 

NXSIWQ 

211_EXIT 

NXSIWQ 

212_ADD_TO_TOTALS 

NXS1WQ  213_READ_S1_AKF 

NXS1WQ  213JXIT _ 

NXS1WQ  220^CHANNEl_CHANGE 
NXS1WQ  220  EXIT 


1WQ  221_DLA_OUTPUT 

NXS1WQ  221_EXIT _ 

'  1 WQ  222_USAF_OUTPUT 

NXS1WQ  222_EXIT _ 

NXS1WQ  223_NAVY_OUTPUT 

NXS1WQ  223_EXIT _ 

NXS1WQ  224_DECA_OUTPUT 

NXS1WQ  224_EXIT _ 

NXS1WQ  230_NAF_CHANGE 

NXSIWQ  230_EXIT _ 

NXS1WQ  231_DLA_OUTPUT 

NXSIWQ  231_EXIT _ 

NXSIWQ  232_USAF_OUTPUT 

NXSIWQ  232_EXIT _ 

NXSIWQ  233  NAVY  OUTPUT 


NXSIWQ  233  EXIT 


NXSIWQ  234  DECA  OUTPUT 


IBI 


NXSIWQ 

234  EXIT 

NXSIWQ 

240  APOE  CHANGE 

B 
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B 


IBHHHE 


immmmm 
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IE 
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Max  Nest 


NXS1WQ 

240  EXIT 

NXS1WQ 

241  DIA  OUTPUT 

NXS1WQ 

241  EXIT 

NXS1WQ 

242  USAF  OUTPUT 

NXS1WQ 

242_EXIT 

NXS1WQ 

243_NAVY_OUTPUT 

NXS1WQ 

243_EXIT 

NXS1WQ 

244  DECA  OUTPUT 

NXS1WQ  |700_WRITE_BLANK_LINE_NAVY 
NXS1WQ  700_WRITE_BLANK_NAVY_EXIT 
NXS1WQ  700  WRITE  HEADERS  DLA 


NXS1WQ  700  WRITE  HEADERS  DIA  EXIT 


NXS1WQ  700_WRITE_HEADERS_USAF 
NXS1WQ  700_WRITE_HEADERS„USAF_EXIT 
NXS1WQ  700  WRITE  HEADERS  NAVY 


NXS1WQ  700  WRITE  HEADERS  NAVY  EXIT 


IutaaMi: 


»  o  £  ^ 
==  O’  Si  s 

3  <0  3 


NXS1WQ 

700^WRITE_BLANK_LINE_DLA 

NXS1WQ 

700^WRITE_BLANK_DLA.  EXIT 

NXS1WQ 

700_WRITE_BLANK_LINE_DECA 

NXS1WQ 

700  WRITE_BLANK_DECA_EXIT 

NXS1WQ 

700  WRITE_BLANK_UNE_USAF 

NXS1WQ 

700_WRITE_BLANK_USAFJXIT 

NXS1WQ 

700^WRITE_HEADERS_DECA 

NXS1WQ 

700  WRITE^HEADERS_DECA_EXIT 

NXS1WQ 

700  FORMAT  OUTPUT 

NXS1WQ 

700  FORMAT  OUTPUT  EXIT 

NXS1WQ 

700  ERROR_ROUTINE 

NXS1WQ 

700  ERROR  ROUTINE  EXIT 

NXS2WQ 

000  DRIVER 

NXS2WQ 

000  STOP  RUN 

NXS2WQ 

100_HSKP 

NXS2WQ 

100_EXIT 

NXS2WQ 

1 1 1 0_CETT_AS_OF_DAT£ 

NXS2WQ 

110_EXIT 

NXS2WQ 

120^REFORMAT_SP_A_FILE  . 

NXS2WQ 

120_EXIT 

NXS2WQ 

200_BUILD_REPORT 

NXS2WQ 

200_EXIT 

NXS2WQ 

210  PROCESS  REC 

NXS2WQ 

230  CONTROL_SPACE_A_DATA 

NXS2WQ 

230  EXIT 

NXS2WQ 

240_WRITE_TH  EATER_TOTALS 

NXS2WQ 

240  EXIT 

NXS2WQ 

250  WRITE  MFST  STA_TOTALS 

NXS2WQ 

250JXIT 

NXS2WQ 

300  WRAPUP 

NXS2WQ 

300  EXIT 

NXS2WQ 

700  READ_GEN_REC 

NXS2WQ 

700  READ  GEN  REC  EXIT 

NXS2WQ 

700_PROCESS_SP_A_RECS 

NXS2WQ 

700_PROCESSJP_A_R£CSJXIT 

NXS2WQ 

700_ADD_THTR_SP_A_DATA 

NXS2WQ 

700_ADD_THTR_SP_A_DATA_EXIT 

NXS2WQ 

700_ADD_STA_SP_A_DATA 

NXS2WQ 

700_ADD_STA_SP_A_DATA_EXIT 

NXS2WQ 

700_FORMAT_O  UTPUT 

NXS2WQ 

700^FORMAT_OUTPUT_EXIT 

NXS2WQ 

700  ARMY_OUTPUT 

NXS2WQ 

700_ARMY_OUTPUT_EX1T 

NXS2WQ 

700  ARMY  PAGE  FILLER 
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mmmmB 


immmm 
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NXS2WQ 

700  ARMY_PACE_FILLER_EXIT 

NXS2WQ 

700_DLA_OUTPUT 

NXS2WQ 

700_DLA_OUTPUT_EXIT 

NXS2WQ 

700  DLA  PACE  FILLER 

NXS2WQ 

700  DLA  PACE  FILLERJXIT 

NXS2WQ 

700_DECA_OUTPUT 

NXS2WQ 

700_DECA_OUTPUT_EXIT 

NXS2WQ 

700_DECA_PACE_FILLER 

NXS2WQ 

700^DECA_PACE_FILLER_EXIT 

NXS2WQ 

700^USAF_OUTPUT 

NXS2WQ 

700  USAF  OUTPUT_EXIT 

NXS2WQ 

700  USAF  PAGE  FILLER 

NXS2WQ 

700_USAF_PAGE_FILLER_EX!T 

NXS2WQ 

700_USMC_OUTPUT 

NXS2WQ 

700_USMC_OUTPUT_EXIT 

NXS2WQ 

700_USMC_PAGE_FILLER 

NXS2WQ 

700  USMC  PAGE  FILLER  EXIT 

700_NAVY_PAG  E_FI  LLE  RJXIT 

NXS2WQ 

700  AMC  OUTPUT 

NXS2WQ 

700  AMC  OUTPUT  EXIT 

NXS2WQ 

700_WRITE_AMC_TRAI  LER 

NXS2WQ 

700  WRITE_AMC_TRAILER_EXIT 

NXS2WQ 

700^WRITE_AMC_HEADERS 

NXS2WQ 

700  WRITE  AMC  HEADERS_EXIT 

NXS2WQ 

700_ERROR_ROUTINE 

NXS2WQ 

700  ERROR  EXIT 

NXS3WQ 

000_S3_DRIVER 

NXS3WQ 

000  STOP  RUN 

NXS3WQ 

100_HSKP 

TRAIS  Subsystem  Raw  Product  Measures 


NXS3WQ  10Q_EX1T _ 

NXS3WQ  2QQ_BUILD_REPORT _ 

NXS3WQ  200_EX(T _ 

NXS3WQ  210_PROCESS_REC _ 

NXS3WQ  210_EXIT _ 

NXS3WQ  211  READ  AND  ADD  ONHD  DATA 


NXS3WQ  211_EXIT _ 

NXS3WQ  2 1 2_READ_AND_ADD_MVMT_DATA 

NXS3WQ  212_EXIT _ 

NXS3WQ  213  READ  S3  AKF 


NXS3WQ 

213_EXIT 

NXS3WQ 

220_CHANNEL_CHANGE 

NXS3WQ 

220_EXIT 

NXS3WQ 

221_EXIT 

NXS3WQ 

222_USAF_OUTPUT 

NXS3WQ 

222_EXIT 

NXS3WQ 

223^NAVY_OUTPUT 

NXS3WQ  223  EXIT 


NXS3WQ  224_DECA_OUTPUT 

NXS3WQ  224_EXIT _ 

NXS3WQ  |230_MFST_STA_CHANGE 
230  EXIT 


232  EXIT 


233  NAVY  OUTPUT 


NXS3WQ 

233_EXIT 

NXS3WQ 

234..DECA_OUTPUT 

NXS3WQ 

234  EXIT 

NXS3WQ 

300_WRAPUP 

NXS3WQ 

300_EX!T 

NXS3WQ 

700  WRITE  HEADERS  DLA 

I  McCabe's  CC 

Baseline 

October 

Januaray 

April 

1 

12 

1 

3 

1 

m 

IB 

1 

3 

1 

m 

m 

1 

3 

1 

■E 

H 

1 

3 

1 

WE 

IB 

1 

3 

1 

9 

1 

3 

1 

7 

1 

3 

1 

5 

1 

4 

1 

10 

1 

4 

1 

7 

1 

7 

1 

6 

1 

6 

1 

5 

1 

5 

1 

5 

1 

5 

1 

6 

1 

5 

1 

5 

1 

5 

HuH 

lEH 

1 

2 

1 

10 

Baseline 

October 

Januaray 

April 

0 

539136 

0 

mmmm 


0 

281216 

0 

0 

539136 

0 

El 


El 

El 

El 

El 

El 


1800 

_ o' 

2680064  ' 

_ o' 

17424  ' 
0  ' 
567' 

_ o' 

43218  ' 


_ 0 

59584  ' 

o' 


1440 

o' 

10976" 

o' 

57344  ' 


EEBB 


EBBB 


0 

9900 

0 

9900 

0 

9900 

0 
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TRAIS  Subsystem  Raw  Product  Measures 


Paragraph  (Procedure)  Name 


NXS3WQ 

700_WRITB_HEADERS_DLA_EXIT 

1 

NXS3WQ 

700  WRITE  HEADERS  USAF 

15 

NXS3WQ 

700  WRITE  HEADERS  USAF  EXIT 

1 

NXS3WQ 

700  WRITE  HEADERS  NAVY 

15 

NXS3WQ 

700  WRITE  HEADERS  NAVY_EXIT 

1 

NXS3WQ 

700  WRITE  HEADERS  DECA 

m 

NXS3WQ 

700  WRITE  HEADERS  DECAJXIT 

o 

NXS3WQ 

700  FORMAT_OUTPUT 

m 

NXS3WQ 

700  FORMAT  OUTPUT  EXIT 

1 

NXS3WQ 

700  ERROR  ROUTINE 

5 

NXS3WQ 

700  ERROR  ROUTINE  EXIT 

1 

NXTOWQ 

000  MAIN  DRIVER 

11 

NXTOWQ 

000  EXIT 

1 

NXTOWQ 

100  HSKP 

iwq 

NXTOWQ 

100  EXIT 

1 

NXTOWQ 

200  PROGRAM  SELECT 

12 

NXTOWQ 

200  EXIT 

1 

NXTOWQ 

300  WRAPUP 

25 

NXTOWQ 

300  EXIT 

1 

NXTOWQ 

210_PROCESSJNPUT 

9 

NXTOWQ 

210  EXIT 

1 

NXTOWQ 

700  ERROR  PROCESS 

5 

NXTOWQ 

700  EXIT 

1 

NXT1WQ 

000  MAIN  DRIVER 

4 

NXT1WQ 

000  EXIT 

1 

NXT1WQ 

100  CONTROL 

9 

NXT1WQ 

100  EXIT 

1 

NXT1WQ 

110  O  CALL 

16 

NXT1WQ 

110  EXIT 

1 

NXT1WQ 

120  1  CALL 

22 

NXT1WQ 

120  EXIT 

1 

NXT1WQ 

130  UPDATE 

14 

NXT1WQ 

130_EXIT 

1 

NXT1WQ 

131  ADD 

■HI 

NXT1WQ 

131_EXIT 

NXT1WQ 

132_CHANGE 

m 

NXT1WQ 

132_EXIT 

1 

NXT1WQ 

133_DELETE 

18 

NXT1WQ 

133_EXIT 

1 

NXT2WQ 

000_MAIN_DRIVER 

3 

NXT2WQ 

000_EXIT 

1 

NXT2WQ 

100_CONTROL 

9 

NXT2WQ 

100_EX1T 

1 

NXT2WQ 

110_O_CALL 

16 

NXT2WQ 

110_EXIT 

1 

NXT2WQ 

120_I_CALL 

NXT2WQ 

120_EXIT 

1 

NXT2WQ 

130_UPDATE 

11 

NXT2WQ 

130_EXIT 

1 

NXT2WQ 

131^ADD 

m 

NXT2WQ 

131_EXIT 

NXT2WQ 

NXT2WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

NXT3WQ 

132_DELETE 

132_EXIT 

000_MAIN_DRIVER 

OOOJXIT 

100_CONTROL 

100_EXIT 

110_O_CALL 

110_EXIT 

120J_CALL 

120_EXIT 

130_UPDATE 

130_EXIT 

131_ADD 

131_EXIT 

132  CHANGE 

■B 

■1 

m 

■1 

m 

■1 

m 

■1 

1^ 

■n 

■B 

m 

■B 

■1 

Information  Flow 

""o  ^  ^ 


0 

935 

0 

0 

77440 

■■■EHn 


0 

140800 

0 

83300 

0 

48 

0 

3600 

0 

102400 

0 

i _ 

140800 

0 

47040 

0 

166617 

0 

B-53 


Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


IZB3S2]SSi  KS32Sfll 


NXT3WQ 

132_EXIT 

NXT3WQ 

133  DELETE 

NXT3WQ 

133_EXIT 

NXTYWQ 

000  MAIN  DRIVER 

Iqqqsssheei 


NXTYWQ 

200  1  CALL 

NXTYWQ 

200  EXIT 

NXTZWQ 

000  DRIVER 

NXTZWQ 

OOOJXIT 

NXTZWQ 

100  RSPAWN 

NXTZWQ 

lOOJXIT 

NXTZWQ 

200_0_CALL 

NXTZWQ 

200_EXIT 

NXTZWQ 

300_!_CALL 

NXTZWQ 

300  EXIT 

NXU1WQ 

100  EXIT 

NXU1WQ 

105  LOAD  PCM  TABLES 

NXU1WQ 

105  EXIT 

NXU1WQ 

1 1 0_PROCESS_MOVEMENT 

NXU1WQ 

110_EXIT 

NXU1WQ 

1 1 1_READ_MOVEMENT 

NXU1WQ 

111_EXIT 

NXU1WQ 

1 1 2_SELECT_LG_DELETED_TCMD 

NXU1WQ  n2_EXIT _ 

NXU1WQ  115  SELECT  L9  MOVEMENT  CONTROL 


NXU1WQ  1151_FORMAT_L9_MOVEMENT _ 

NXU1WQ  115_EX1T _ 

NXU1WQ  117  SELECT  LB  MOVEMENT  CONTROL 


NXU1WQ  1171  FORMAT  LB  MOVEMENT 


NXU1WQ  1 1 7^EXIT _ 

NXU1 WQ  1 1 8_SELECT.LE_MOVEMENT_CONTROL 
NXU1WQ  1181  FORMAT  LE  PALLET  MOVEMENT 


NXU1WQ 

118  EXIT 

NXU1WQ 

1 1 9_SELECT_LF_MOVEMENT_CONTROL 

NXU1WQ 

1 1 91_FORMAT_LF_MOVEMENT 

NXU1WQ 

119_EXIT 

NXU1WQ 

1 1A_SELECT_LH_MOVEMENT_CONTROL 

NXU1WQ 

1 1A1_FORMAT_LH_PALLET_MOVEMENT 

NXU1WQ 

IIAJXIT 

NXU1WQ 

1 1C_SELECT_S3_MOVEMENT_CONTROL 

NXU1WQ 

11  Cl  FORMAT  S3  MOVEMENT 

iLHNmV/MB _ 


NXU1WQ 

120_EXIT 

NXU1WQ 

121_READ_ON_HAND 

NXU1WQ 

121_EXIT 

NXU1WQ 

128  FORMAT  LF  ON_HAND 

NXU1WQ 

128_EXIT 

NXU1WQ 

1 29_FORMAT_S3_ON_HAND 

NXU1WQ 

129_EXIT 

NXU1WQ 

200_LOAD_FILES_DRIVER 

NXU1WQ 

200  EXIT 

NXU1WQ 

220  EXIT 

NXU1WQ 

230^RELEASE_AKF_FILE 

NXU1WQ 

230  EXIT 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXU1WQ 

240_AKF_CLEANUP 

NXU1WQ 

240_EXIT 

NXU1WQ 

300_REBUILD_PROCESS 

NXU1WQ 

300JXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  Of  Stmts  I  McCabe's  CC 


KSjSSQII 


NXU1WQ 


NXU1WQ 


NXU1WQ 

NXU1WQ 


NXU1WQ 

NXU1WQ 


NXU1WQ 

NXU1WQ 

NXU1WQ 


NXU1WQ 


NXU1WQ 

NXU1WQ 

NXU1WQ 


NXU1WQ 


NXU1WQ 

NXU1WQ 

NXU3WQ 

NXU3WQ 

NXU3WQ 

NXU3WQ 

NXU3WQ 


NXU3WQ 


Q 

Q 

Q 


NXU3WQ 


NXU3WQ 


Q 

Q 

Q 


NXU3WQ 


310  FIND  RC 


310  EXIT 


320_LOAP_TEMP_AKF _ 

320  EXIT 


700_ADDFIL_ERROR_CHECK _ 

700  ADDFIL  ERROR  CHECK  EXIT 


700_SEARCH_PCM_STA_TABLE 
'  700_$EARCH_PGM_STA_TABLE_EXIT 
~  700  SEARCH  CHNL  TABLE  DTL 


700  SEARCH  CHNL  TABLE  DTL  EXIT 


700_SEARCH_CHNL_TA6LE_PLT 
700_SEARCH_CHNL_TABLE_PLT_EXIT 
700  CHECK  NAF  INDICATORS 


700  CHECK  NAF  INDICATORS  EXIT 


700_FORMAT_NAF _ 

~  700_FORMAT_NAF_EXIT _ 

~  000_U3_DRIVER _ 

000_STOP_RUN _ 

100_HSKP _ 

~  lOOJXIT _ 

200  BUILD  REPORT 


200  EXIT 


■DBIHB 


ma 


211  EXIT 


212  READ  AND  ADD  MVMT  DATA 


- 


221  DLA  OUTPUT 


NXU3WQ  221_EXIT _ 

NXU3WQ  222_USAF_OUTPUT 
NXU3WQ  222  EXIT 


NXU3WQ  223  NAVY  OUTPUT 


NXU3WQ  223_EXIT _ 

NXU3WQ  224_DECA_OUTPUT 
NXU3WQ  224  EXIT 


NXU3WQ  230  MFST  STA  CHANCE 


NXU3WQ  230_EXIT _ 

NXU3WQ  231_DLA_OUTPUT 
NXU3WQ  231  EXIT 


NXU3WQ  232  USAF  OUTPUT 


NXU3WQ  232  EXIT 


NXU3WQ 

233_NAVY_OUTPUT 

NXU3WQ 

233_EXIT 

NXU3WQ 

234_DECA_OUTPUT 

NXU3WQ 

234.EXIT 

NXU3WQ 

300^WRAPUP 

NXU3WQ 

300_EXIT 

NXU3WQ 

700_WR1TE_HEADERS_DLA 

NXU3WQ 

700_WRITE_HEADERS_DLA_EXIT 

NXU3WQ 

700_WRITE_HEADERS_DECA 

NXU3WQ 

700_WRITE_HEADERS_DECA_EXIT 

NXU3WQ 

700_WRITE_HEADERS_USAF 

NXU3WQ 

700_WRITE_HEADERS_USAF_EXIT 

NXU3WQ 

700_WRITE_H  E  ADE  RS_N  AVY 

NXU3WQ 

700  WRITE  HEADERS  NAVY  EXIT 

mm 


lEE 

IBD 


EE 


li 

IE 


IBE 


EBB 

EBB 


2193075 

_ o' 

17424  ■ 
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0 
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TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts  I  McCabe's  CC 


Program 

Name 

Paragraph  (Procedure)  Name 

NXU3WQ 

700  FORMAT  OUTPUT 

NXU3WQ 

700  FORMAT  OUTPUT_EXIT 

NXU3WQ 

700  ERROR  ROUTINE 

NXU3WQ 

700  ERROR  ROUTINE_EXIT 

NXU9WQ 

000  U9  CONTROL_DRIVER 

NXU9WQ 

000  DRIVER  COMPLETE 

NXU9WQ 

100  HSKP^DRIVER 

NXU9WQ 

100  EXIT 

NXU9WQ 

200  UPDATE  DRIVER 

NXU9WQ 

200  EXIT 

NXU9WQ 

210  CREATE 

NXU9WQ 

210  EXIT 

NXU9WQ 

215  NO  DATA 

NXU9WQ 

215  EXIT 

NXU9WQ 

220  COPY 

NXU9WQ 

220  EXIT 

NXU9WQ 

230  UPDATE 

NXU9WQ 

230  EXIT 

NXU9WQ 

231  SUPER  PRIORITY_ADD 

NXU9WQ 

231  ADD  EXIT 

NXU9WQ 

231  SUPER  PRIORlTY_SUBTRACT 

m 

\WM 

2 

BE 

!■■■! 

77440 

■1 

1 

1 

0 

5 

. 2 

2 

320 

1 

1 

1 

0 

15 

7 

2 

26460 

6 

3 

2 

294 

7 

2 

8250000 

■1 

1 

1 

0 

EQ 

im 

■1 

4 

447700 

m 

1 

1 

0 

7 

5 

2 

5488 

1 

1 

1 

0 

5 

2 

2 

80 

1 

1 

1 

■■■■I 

mmam 

■IHH 

NXU9WQ  231  SUBT  EXIT 


NXU9WQ  232_PRIORITY_1_2_3_ADD 

NXU9WQ  232_ADDJXIT _ 

NXU9WQ  232  PRIORITY  1  2  3  SUBTRACT 


NXU9WQ  232  SUBT  EXIT 


NXU9WQ  233_SUPER_THRU  3_ADD 

NXU9WQ  233_ADP^EXIT _ 

NXU9WQ  233  SUPER  THRU  3  SUBTRACT 


NXU9WQ  233  SUBT  EXIT 


NXU9WQ  234  PRIORITY  4  ADD 


NXU9WQ 

234  ADD  EXIT 

NXU9WQ 

234  PRIORITY  4  SUBTRACT 

NXU9WQ 

234  SUBT  EXIT 

NXU9WQ 

300  BUILD  REPORT  DRIVER 

NXU9WQ 

300  EXIT 

NXU9WQ 

310  TYPE_PROCESS 

NXU9WQ 

311  READ  NEW_SUBT 

NXU9WQ 

311  EXIT 

NXU9WQ 

320  SUB  TOTAL_OUTPUT 

NXU9WQ 

320  EXIT 

NXU9WQ  700  WRITE  TRAILER 


NXU9WQ  700_WRITE_TRAILER_EXIT _ 

NXU9WQ  700_WRITE_HEADA _ 

NXU9WQ  700  WRITE  HEADA  EXIT 


NXU9WQ  700  WRITE  SUB  HEADINGS 


NXU9WQ  700_WRITE_SUB_  HEADINGS  JXIT 

NXU9WQ  700  NO_DATA^RPT _ 

NXU9WQ  700  NO  DATA  RPT  EXIT 


NXUBWQ 

000  DRIVER 

NXUBWQ 

000  STOP  RUN 

NXUBWQ 

100  HOUSEKEEPING 

NXUBWQ 

100  EXIT 

NXUBWQ 

110  LOAD  MAI  TABLE 

NXUBWQ 

110  EXIT 

NXUBWQ 

200  UPDATE  DRIVER 

NXUBWQ 

200  EXIT 

NXUBWQ 

210  READ  CONTROL 

NXUBWQ 

210  EXIT 

NXUBWQ 

211  READ  AKF 

NXUBWQ 

211  EXIT 

IE 

IE 

IE 

IB 

IE 

IB 

IE 

IB 

IE 


ME 
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1024 
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Program 

Name 

Paragraph  (Procedure)  Name 

TRAIS  Subsystem  Raw  Product  Measures 


NXUBWQ 

NXUBWQ 


21 2^READ_DAILY_M0VEMENT 
212  EXIT 


NXUBWQ 

213  EXIT 

NXUBWQ 

215  NO  DATA 

NXUBWQ 

215_EXIT 

NXUBWQ 

220_UPDATE_AND_WRITE_CONTROL 

NXUBWQ  220  EXIT 


NXUBWQ  2  2 1  _WRITE_CUM_AN  D_DAI  LY_REC 

NXUBWQ  221_EXIT _ 

NXUBWQ  222  CREATE  NEW  CUM  REC 


NXUBWQ  222  CONTINUE 


NXUBWQ  222_EXIT _ 

NXUBWQ  223.UPDATE_CUM_REC _ 

NXUBWQ  223  EXIT 


NXUBWQ  300  REPORT  DRIVER 


NXUBWQ  300  EXIT 


NXUBWQ  310_READ_DAILY_AND_CUM _ 

NXUBWQ  310  EXIT 


NXUBWQ  320_FORMAT_AND_WRITE_CONTROL 
NXUBWQ  320  EXIT 


NXUBWQ  321_SUB_AREA_PROCESS _ 

NXUBWQ  321_EXIT _ 

NXUBWQ  322  MAI  PROCESS 


NXUBWQ 

322  EXIT 

NXUBWQ 

323  STATION  PROCESS 

NXUBWQ 

323  EXIT 

NXUBWQ 

324  APOD  PROCESS 

NXUBWQ 

324  EXIT 

NXUBWQ 

330  WRITE_GRAND_TOTALS 

NXUBWQ 

330  EXIT 

NXUBWQ 

331  WRITE  21ST_AF_TOTALS 

NXUBWQ 


NXUBWQ 


NXUBWQ 

NXUBWQ 

NXUBWQ 


NXUBWQ 


NXUBWQ 

NXUBWQ 

NXUBWQ 


NXUBWQ 


NXUBWQ 


NXUBWQ 

NXUBWQ 

NXUBWQ 


NXUBWQ 


331  EXIT 


332  WRITE  22ND  AF  TOTALS 


332_EXIT _ 

333_WRITE_AMC_HQ_TOTALS 
333  EXIT 


400  WRAPUP 


_400JXIT _ 

~  700_COMPUTE_PROCESS 
'  700  COMPUTE  PROCESS  EXIT 


700  WRITE  HEADER  PART  1 


700  WRITE  AF  TOTAL  HDR 


700_WRITE_AF_TOTAL_HDR_EXIT 
'  700_WRITE_AMC_TOTAL_HDR 
’  700  WRITE  AMC  TOTAL  HDR  EXIT 


1 700  WRITE  TRAILER 


NXUBWQ 

700  SEARCH  MAI  CODE 

NXUBWQ 

700  SEARCH  MAI  CODEJXIT 

NXUBWQ 

700  NO  DATA  RPT 

NXUBWQ 

700  NO  DATA  RPT  EXIT 

NXUEWQ 

000  LE  DRIVER 

NXUEWQ 

000  STOP_RUN 

NXUEWQ 

100  HOUSEKEEPING 

NXUEWQ 

100  EXIT 

NXUEWQ 

200  BUILD_REPORT 

NXUEWQ 

200  EXIT 

NXUEWQ 

210  READ  DETAIL_AND.NEW_AKF 

NXUEWQ  210  EXIT 


NXUEWQ  215  NO  DATA 


NXUEWQ  215_EX(T _ 

NXUEWQ  220  PROCESS  PRIORITY  DATA 
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0 

26411 

0 

24300 

0 

68600 

0 

123904 

0 

1176 

0 

972 

73500 

0 

i - 

2601984 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXUEWQ 

220  EXIT 

NXUEWQ 

230  PROCESS  DETAIL 

TRAIS  Subsystem  Raw  Product  Measures 


NXUEWQ 

NXUEWQ 


230  EXIT 


231  WRITE  DETAIL 


NXUEWQ  [241  WRITE  MANIFEST  DEST 


NXUEWQ  241_EXIT _ 

NXUEWQ  250_PROCES5_MISSION 
NXUEWQ  250  EXIT 


NXUEWQ  251  WRITE  PRII  3  TOTAL 


NXUEWQ  251_EXIT _ 

NXUEWQ  252_WRIT£_TP4_TOTAL 

NXUEWQ  252_EXtT _ 

NXUEWQ  253  WRITE  MISSION 


NXUEWQ  253  EXIT 


NXUEWQ  260_PROCESS_STATION 
NXUEWQ  260  EXIT 


NXUEWQ  261  WRITE  STATION 


NXUEWQ  261  EXIT 


NXUEWQ 

300  WRAPUP 

NXUEWQ 

300  EXIT 

NXUEWQ 

700  WRITE  TRAILER 

NXUEWQ 

700  WRITE  TRAILER  EXIT 

NXUEWQ 

700  WRITE  HEADERS 

NXUEWQ 

700  WRITE  HEADERS  EXIT 

NXUEWQ 

700_ERROR_ROUTINE 

NXUEWQ 

700  ERROR  ROUTINEJXIT 

700  NO  DATA  RPT 

1  i 

NXUFWQ 

000  STOP  RUN 

NXUFWQ 

100  HSKP 

NXUFWQ  10Q_EXIT _ 

NXUFWQ  110_LOAD_STATION_TABIE 
NXUf=WQ  no  EXIT 


NXUFWQ 

120  RESEQUENCE_SP_A_FILE 

NXUFWQ 

120  EXIT 

NXUFWQ 

121  PROCESS  SPACE  A  FILE 

NXUFWQ 

121JXIT 

NXUFWQ 

200  GEN  FILE  UPDATE 

NXUFWQ 

200  EXIT 

NXUFWQ 

210  UPDATE  WITH  TEMP  GEN  REC 

NXUFWQ 

210  EXIT 

NXUFWQ 

215  NO  DATA 

NXUFWQ 

215_EXIT 

NXUFWQ 

220  UPDATE  WITH  TC  REC 

NXUFWQ 

220  EXIT 

NXUFWQ 

221  PROCESS  MVMT_L1FT_24 

NXUFWQ 

221  EXIT 

NXUFWQ 

222  PROCESS_MVMT_LIFT 

NXUFWQ 

222_EXIT 

NXUFWQ 

223  PROCESS_MVMT_SUBT 

NXUFWQ 

223_EXIT 

NXUFWQ 

;224_PROCESS_ONHAND 

NXUFWQ 

j224  EXIT 

NXUFWQ 

300^BUILD_REPORT 

NXUFWQ 

300_EXIT 

NXUFWQ 

310_HSKP 

NXUFWQ 

310_EXIT 

NXUFWQ 

320_BUILD_PORTS_REPORT 

NXUFWQ 

320_EXIT 

NXUFWQ 

321_PROCESS_GEN_REC 

NXUFWQ 

321  EXIT 

NXUFWQ 

322  PROCESS  SP  ASSIGN  REC 

#  Of  Stmts  ! 
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IE 
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IE 


Baseline 

October 
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0 

571725 

0 

33246756 

_ o' 

1440000 ' 
0  ' 


1479680 


_ 0 

1529388 ' 

_ 0 

129024  ' 

_ o' 

393984  ' 

o' 


1907712 


14113440 

_ o' 

911250' 


0 

96000 

0 

0 

79200 

0 

600 

_ 0 

1296" 

o' 


2480625 


_ 0 

7464960  ' 

o' 


80 


22400 

_ o' 

1254400 ' 


283500 

0 

4608 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXUFWQ 

322  EXIT 

NXUFWQ 

3221  LOAD  SP_ASSIGN_REC 

NXUFWQ 

3221  EXIT 

NXUFWQ 

330  WRITE  HQS_TOTALS 

NXUFWQ 

330  EXIT 

NXUFWQ 

340  DISPLAY  COMPUTES 

NXUFWQ 

340  EXIT 

NXUFWQ 

400  WRAPUP 

NXUFWQ 

400  EXIT 

NXUFWQ 

700  ERROR  ROUTINE 

NXUFWQ 

700  ERROR  EXIT 

NXUFWQ 

700  SEARCH  STATION_TABLE 

NXUFWQ 

700  SEARCH  EXIT 

NXUFWQ 

700  READ  UF  AKF 

NXUFWQ 

700  READ  AKF  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


NXUFWQ  700  READ  TEMP  GEN  REC 


NXUFWQ  700  READ  TEMP  GEN  EXIT 


NXUFWQ  700_READ_TC  OH.  REC 
NXUFWQ  700^READ_TC_OH_EXIT 
NXUFWQ  700_READ_TC  MV_REC 


NXUFWQ  700  READ  TC  MV  EXIT 


NXUFWQ  700_READ_GEN_REC 
NXUFWQ  700  READ_GEN_REC  EXIT 


NXUFWQ 

700  READ  SPACE  A  FILE. EXIT 

NXUFWQ 

700  WRITE  OUTPUT 

NXUFWQ 

700  WRITE  OUTPUTJXIT 

NXUFWQ 

700  CONVERT  DATA 

t  CONVERT  DATA  EXIT 


NXUFWQ 

700  LOAD  AS  OF  DATE 

NXUFWQ 

700  LOAD  AS_OF_EXIT 

NXUFWQ 

700  NO  DATA^RPT 

I  NO  DATA  RPT  EXIT 


NXUGWQ 

000  DRIVER 

NXUGWQ 

000  STOP  RUN 

NXUGWQ 

100  HOUSEKEEPING 

NXUGWQ 

100  EXIT 

NXUGWQ 

200  PROCESS_RECORDS 

NXUGWQ 

200  EXIT 

NXUGWQ 

210  PROCESS_NEW_MFST  STATION 

NXUGWQ 

210  EXIT 

NXUGWQ 

215  NO  DATA 

NXUGWQ 

215  NO  DATA_EXIT 

NXUGWQ 

220  WRITE  PART_TWO_HEADING 

NXUGWQ 

220  EXIT 

NXUGWQ 

230  PRODUCE  DETAIL_LINE 

NXUGWQ 

230  EXIT 

NXUGWQ 

231  FORMAT  DETAIL_LINE 

NXUGWQ 

231  EXIT 

NXUGWQ 

300  WRAPUP 

NXUGWQ 

300  EXIT 

NXUGWQ 

700  READ  AKF_AND_PZ1 

NXUGWQ 

700  READ  EXIT 

NXUGWQ 

700  WRITE  TRAILER 

NXUGWQ 

700  WRITE  TRAILERJXIT 

NXUGWQ 

700  WRITE  HEADINGS 

NXUGWQ 

700  WRITE  HEADINGSJXIT 

NXUGWQ 

700  ERROR  ROUTINE 

NXUGWQ 

700  ERROR  ROUTINEJXIT 

NXUGWQ 

700  NO  DATA_HDRS 

NXUGWQ 

700  NO  DATA_HDRS_EXIT 

NXUHWQ 

000  UH  DRIVER 

NXUHWQ 

000  STOP  RUN 

NXUHWQ 

100  HSKP 

NXUHWQ 

100  EXIT 

NXUHWQ 

200  PROCESS 
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McCabe'S  CC 

Baseline 

October 
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April 

rm 
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2 

1 
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1 

2 

1 

7 
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4 

1 

4 

1 

4 

1 

4 

1 

18 

1 

3 

1 

6 

1 

9 

1 

7 

1 

5 

1 

7 

1 

4 
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3 
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3 
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3 

1 

1 

1 

3 

1 

3 

1 
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1 

1 

1 

8 

1 
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1 

imQm 

rjL_ 

IKIH 

_ 

_ 0_ 

1124864 

0 


9801 


0 

256 

0 


512 


_ 0  _ 

1440 

_ 0_ 

5733 


5306112 

_ o' 

114086108' 


35942400 

_ o' 

0  ' 


Infonnation  Flow 

~o  ^  ^ 


0 

249900 

0 

6174 

0 

6750000 

0 
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46800 

0 

0 

16848 

0 

6336 

0 

20736 

6912 

0 

0 

0 

576 

0 

131648 

0 

8820000 

0 

42350 
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Program 

Name 

Paragraph  (Procedure)  Name 

NXUHWQ 

200  EXIT 

NXUHWQ 

210  PROCESS  DETAILS 

NXUHWQ 

210  EXIT 

NXUHWQ 

21 1_FORMAT_REPORT 

NXUHWQ 

211  EXIT 

NXUHWQ 

212  UPDATE  COUNTERS 

NXUHWQ 

212  EXIT 

NXUHWQ 

215  NO  DATA 

NXUHWQ 

215_EXIT 

NXUHWQ 

220_PROCESS_TOTALS 

NXUHWQ 

220  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


■.'.HrfiaaPMTmjmai 


221  FORMAT  TOTALS 


NXUHWQ 

221  EXIT 

1 

I 

1 

HHHHI 

NXUHWQ 

222  WRITE  TOTALS 

IBBH 

■BH 

2 

115200 

NXUHWQ 

222  EXIT 

1  - 

mmm 

1 

0 

NXUHWQ  300  WRAPUP 


NXUHWQ  300  EXIT 


NXUHWQ  700_WRITE_HEADER^PART_1 
NXUHWQ  700_WRITE_HEADER_PARTT_EXIT 
NXUHWQ  700  WRITE  HEADER  PART  2 


NXUHWQ  700  WRITE  HEADER  PART2  EXIT 


NXUHWQ  700_WRITE_TRAILER _ 

NXUHWQ  700  WRITE_TRAIIER„EXIT _ 

NXUHWQ  700  ERROR  ROUTINE 


NXUHWQ  700  ERROR  ROUTINE  EXIT 


NXUHWQ  700_NO_DATA_RPT _ 

NXUHWQ  700  NO  DATA_RPT_EXIT _ 

NXUPWQ  000  UP  DRIVER 


NXUPWQ  000  STOP  RUN 


100  HSKP 


IKQ 

IB 

IB 

IB 

IB 


NXUPWQ 


NXUPWQ 


NXUPWQ 

NXUPWQ 


200  EXIT 


210  READ  UP  AKF 


210_EXIT _ 

’  215  NO  DATA 


NXUPWQ 

220  PROCESS  REPORT  DATA 

NXUPWQ 

220  EXIT 

NXUPWQ 

221  WRITE  APOD  LINE 

NXUPWQ 

221  EXIT 

NXUPWQ 

222  WRITE  STATION^TOTALS 

NXUPWQ 

222  EXIT 

NXUPWQ 

230  WRITE  GRAND  TOTALS 

NXUPWQ 

230  EXIT 

NXUPWQ 

300  WRAPUP 

NXUPWQ 

300  EXIT 

NXUPWQ 

700  READ  AND  ADD 

NXUPWQ 

700  READ  EXIT 

NXUPWQ 

700  WRITE_TRAILER 

NXUPWQ 

700  WRITE  TRAILER  EXIT 

NXUPWQ 

700  WR1TE_HEADERS 

NXUPWQ 

700  WRITE  HEADERSJXIT 

NXUPWQ 

700  ERROR  ROUTINE 

NXUPWQ 

700  ERROR  ROUTINEJXIT 

NXUXWQ 

000  DRIVER 

NXUXWQ 

000  STOP  RUN 

NXUXWQ 

100  SPAWN  UO 

NXUXWQ 

100  EXIT 

NXUXWQ 

110  CHECK  R_SPAWN_ERR 

NXUXWQ 

no  EXIT 

NXUXWQ 

111  RWAIT 

NXUXWQ 

1 1 1  RWAIT  EXIT 

TPFOWQ 

0000  MAIN 

TPFOWQ 

0000  EXIT 

TPFOWQ 

0000  EXIT  PROGRAM 

IBHHHE 


BHHEI 


IBHHHD 

immmmm 

IBHHHB 


Information  Flow 

P  I 


_ 0 

162624 ' 

_ o' 

50979600 ' 

_ o' 

34292160' 

o' 

_ 80' 

_ o' 

_ 64' 

_ o' 

1089986625  ' 


1543275 


_ 0_ 

373248 

0 


64 


_ 0  _ 

1008 

0 


88128 


_ 0  _ 

83006 

0 


88935 

0 

6272 

0 

0 

0 

13475 

0 

9600 

0 
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Program 

Name 

Paragraph  (Procedure)  Name 

TPFOWQ 

1000_CHECK_STATIS 

TPFOWQ 

1000_EXIT 

TPFOWQ 

2000  VALIDATE  DEVICE 

TPFOWQ 

2000  EXIT 

TPFOWQ 

TPFOWQ 

TPFOWQ 


2200  EXIT 


2300_VAL1PATE_ABF 
2300  EXIT 


TPFOWQ 

2400  EXIT 

TPFOWQ 

2500  VALIDATE  PPAL 

TPFOWQ 

2500  EXIT 

TPFOWQ 

3000  PROCESS  MESSAGE 

TPFOWQ 

3000  EXIT 

TPFOWQ 

4000  SETUP_MESSAGE 

TPFOWQ 

4000  EXIT 

TPFOWQ 

4010  SETUP  PRINT_MESSAGE 

TPFOWQ 

4010  EXIT 

TPFOWQ 

4100  ELIMINATE  DUPLICATES 

TPFOWQ 

14300  EXIT 

TPFOWQ 

15000  STORE  MESSAGE 

TPFOWQ 

15000  EXIT 

TPFOWQ 

15010  STORE  PRINT  MESSAGE 

Q 

Q 

Q 


TPFOWQ 


TPFOWQ 


TPFOWQ 

TPFOWQ 

TPFOWQ 

TPFOWQ 

TPFOWQ 

TPFOWQ 

TPFOWQ 


TPFOWQ 


TPFOWQ 

TPFOWQ 

TPFOWQ 


I  FINISH  PRINT  MESSAGE 


I  EXIT 


TPFOWQ 

9000  ERR  13 

TPFOWQ 

9000  ERR  14 

TPFOWQ 

9000  ERR  15 

TPFOWQ 

9000  ERR  16 

TPFOWQ 

9000  ERR  17 

TPFOWQ 

9000  ERR  18 

TPFOWQ 

9000  ERR  19 

TPFOWQ 

9000  ERR  20 

TPFOWQ 

9000  ERR  21 

TPFOWQ 

9000  ERR  22 

TPFOWQ 

9000  ERR  30 

TPFOWQ 

9000  ERR  31 

TPFOWQ 

9000  ERR  32 

TPFOWQ 

9000  ERR  33 

TPFOWQ 

9000  ERR  34 

TPFOWQ 

9000  ERR  35 

TPFOWQ 

9000  ERR  36 

TPFOWQ 

9000  ERR  40 

TPFOWQ 

9000  ERR  41 

TPFOWQ 

9000  ERR  42 

#  of  Stmts  1 
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288 
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#  of  Stmts 


Paragraph  (Procedure)  Name 


TPFOWQ 


Q 

Q 


[!sm 


1 9000  ERR_43 
RR  4 


TPFOWQ 

9100_EXIT 

NXIEWQ 

000_IE_DRIVER 

NXIEWQ 

000_STOP_RUN 

NXIEWQ 

100_HSKP 

NXIEWQ 

lOOJXIT 

NXIEWQ 

110  SELECT_RECORDS 

NXIEWQ 

nO_EXIT 

NXIEWQ 

200_REPORT_BUILDER 

NXIEWQ 

200_EXIT 

NXIEWQ 

210  NAF_LOOP 

NXIEWQ 

210_EXIT 

NXIEWQ 

211  APOE  LOOP 

NXIEWQ 

211  EXIT 

NXIEWQ 

212  APOE  TOTAL 

NXIEWQ 

NXIEWQ 

NXIEWQ 


NXIEWQ 


NXIEWQ 

NXIEWQ 

NXIEWQ 


NXIEWQ 


NXIEWQ 

NXIEWQ 

NXIEWQ 


NXIEWQ 


NXIEWQ 


NXDOWQ 

NXDOWQ 

NXDOWQ 


NXDOWQ 


NXDOWQ 

NXDOWQ 

NXDOWQ 


NXDOWQ 


NXD1WQ 

NXD1WQ 

NXD1WQ 


NXD1WQ 


NXD1WQ 

NXD1WQ 

NXD1WQ 


NXD1WQ 


NXD1WQ 

NXD1WQ 

NXD2WQ 


NXD2WQ 


NXD2WQ 


NXD2WQ 

NXD2WQ 


NXD2WQ 


NXD2WQ 


NXD2WQ 

NXD2WQ 

NXD2WQ 

NXD2WQ 


NXD2WQ 

NXD2WQ 


212_EXIT _ 

2m_APOD_LOOP 
2111  EXIT 


2112  APOD  TOTAL 


2112_EXIT _ 

220_NAF_TOTAL _ 

220  EXIT 


300  WRAPUP 


300MEXIT _ 

700_HEADERS _ 

700  HEADERS  EXIT 


700  TRAILER 


700^TRAILER_EXIT _ 

~  700_NEW_PAGE _ 

'  700  NEW  PAGE  EXIT 


700  COMPUTE 


700  COMPUTE  EXIT 


000_DRIVER _ 

000_STOP_RUN _ 

100  HSKP 


100  EXIT 


200_READ _ 

200_EXIT _ 

300  WRAPUP 


300  EXIT 


OOO^DRIVER _ 

000_STOP_RUN _ 

100  ONHD 


100  EXIT 


110_READ _ 

nojxiT _ 

200  MVMT 


200  EXIT 


210_READ _ 

210_EXIT _ 

000_DRIVER _ 

000  STOP  RUN 


100  TC  ONHAND 


lOOJXIT _ 

no  READ  WRITE  LOOP 


110  EXIT 


200  TC  MOVEMENT 


200_EXIT _ 

'  210_READ_WRITE_LOOP 

210JEXIT _ 

300_COMT _ 

300_EXIT _ 

310  COMT  LOOP 
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*0 

i  s 

Paragraph  (Procedure)  Name 

*  I 

NXD2WQ 

310  EXIT 

NXD3WQ 

000  DRIVER 

NXD3WQ 

000  STOP  RUN 

NXD3WQ 

100  TC  COMMERCIAL 

NXD3WQ 

100  EXIT 

TRAIS  Subsystem  Raw  Product  Measures 


#  of  Stmts  I  McCabe's  CC 


ff  9  a 


mm 


NXD3WQ 

210  READ  WRITE  LOOP 

NXD3WQ 

210  EXIT 

NXD4WQ 

000  DRIVER 

NXD4WQ 

000  STOP  RUN 

NXD4WQ 

100  TC  MOVEMENT 

NXD4WQ 

100  EXIT 

NXD4WQ 

110  READ  WRITE  LOOP 

NXD4WQ 

110  EXIT 

NXD5WQ 

000  DRIVER 

NXD5WQ 

000  STOP  RUN 

NXD5WQ 

100  SUM 

NXD5WQ 

100  EXIT 

NXD5WQ 

110  READ  WRITE  LOOP 

NXD5WQ 

110  EXIT 

NXD7WQ 

000  DRIVER 

NXD7WQ 

000  STOP  RUN 

NXD7WQ 

100  HSKP 

NXD7WQ 

100  EXIT 

NXD7WQ 

200  READ 

NXD7WQ 

200  EXIT 

NXD7WQ 

300  WRAPUP 

NXD7WQ 

300  EXIT 

NXIFWQ 

000  IF  DRIVER 

NXIFWQ 

000  STOP  RUN 

NXIFWQ 

100  HOUSEKEEPING 

NXIFWQ 

100  EXIT 

NXIFWQ 

no  SELECT  HISTORY_RECORDS 

NXIFWQ 

110  EXIT 

NXIFWQ 

200  REPORT  BUILDER 

NXIFWQ 

200  EXIT 

NXIFWQ 

210  CALC  DTL  WEIGHTS_SHIPMENTS 

NXIFWQ 

210  EXIT 

NXIFWQ 

220  DETAIL  PROCESS 

NXIFWQ 

220  EXIT 

NXIFWQ 

230  TOTAL  PROCESS 

NXIFWQ 

230  EXIT 

NXIFWQ 

300  WRAPUP 

NXIFWQ 

300  EXIT 

NXIFWQ 

700  NEW  PACE 

NXIFWQ 

700  NEW  PAGE  EXIT 

NXIFWQ 

700  HEADERS 

NXIFWQ 

700  TRAILER 

NXIFWQ 

700  TRAILER  EXIT 

NXIFWQ 

700  READ  SORTED  FILE_GFRC 

NXIFWQ 

700  READ  SORTED  FILE  GFRC  EXIT 

mt 

mi 

mi 


mi 


IBI 

IDI 


mi 


IDI 

IDI 

IDI 

IDI 

IDI 


IDI 

IDI 

IDI 

IDI 

IDI 


IDDED 

■■DDD 

l■BE■ 


immnEHL 


immBDEB 
IBBBDDB 

lEB 


imDIBBEB 

IBBBDDB 

lEBBBDB 


Program 

Name 

Paragraph  (Procedure)  Name 

UPDATE  Subsystem  Raw  Product  Measures 


ICSEZEI 

LYeil«ViV>l 

IkYciPWOT 

LVctM*! 

L7ctl,lV>' 


1  CONTROL 


IB  CONTROL  EXIT 


lA  STARS  CALL 


lAJXIT _ 

2  SET  STARS  ARGUMENTS 


2A  LOAD  FILCODE 


2A  EXIT 


YG15WQ 

2A1  LOAD  TEST  FILCODE 

YG15WQ 

2A1  EXIT 

YG15WQ 

2B  LOAD  OPIDENT 

YG15WQ 

2B_EXIT 

YG15WQ 

2B1^LOAD_FILE_RELATED_OPIDENT 

-< 

(7) 

i 

2B1_EXIT 

YG15WQ 

2C  LOAD  ADSW 

Ietc 


15WQ 

YG15WQ 

15WQ 


ngma 

ESK. 

namai 

ngmr 

LVeIM>ll 


lkVcyj:ivii 


2C  EXIT 


2D_LOAD_LOCKE _ 

2D_EXIT _ 

2E  LOAD  ALLL 


2E_EXIT _ 

2F_LOAD_KEYNAME 

2FJXIT _ 

2G_LOAD„FILCODE 

2G_EXIT _ 

2G1  LOAD  TEST  FILCODE 


2G1_EXIT _ 

3  CHECK  REZULTS 


4  DISPLAY  TROUBLE 


4A_DISPLAY_ARCS _ 

4A_EXIT _ 

000_DRIVER _ 

000  CLOSE  FILES 


000_DRIVER_EXIT 

EYcfjsiM 

100„ABORT_MANIFEST 

fcYeyjziVB 

100  EXIT 

200^READ_WORK_FILE 

200_EXIT 

lYGABW 

300  ABORT  DETAIL 

IYcyj:iV^ 

300  ABORT_DTL_EXIT 

400  ABORT  PALLET 

400_ABORT_PLT_EXIT 

KYcfJ:W 

500_ADD_NEW_HOST_RECORD 

lYGABW 

500  EXIT 

510  REPLACE_OLD_HOST 

510_EXIT 

YGABW 

600_READ_WRITE 

YGABW 

600_READ_WRITE_EXIT 

700_TZZ 

700_^TZZ_EXIT 

aOO_RZLT_CODE_CHECK 

lYGABW 

800_EXIT 

kYcfjsivii 

900_SEND_MSC_TO_CONSOLE 

k7cyj;wa 

900_EXIT 

YGABW 

1000_SEND_MSG 

YGABW 

1000_EXIT 

fcYcyjw 

1 1 00_BUILD_STATUS_RECORD 

IIOOJXIT 

lkVcyj;Wi 


1200  DUPE  CONTROL 


1200,EXIT _ 

1300  NSN  PROCESS 


1300  EXIT 


CD 

>- 

1400_ADD_DETAIL 

YGABW 

1400_EXIT 

YGABW 

1500  GET  SYS  ID  RECORD 

1  Num  of  Stmts 

Baseline 

October 

Januaray 

April 

ie 

msm 

1 
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lEI 
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n 
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IBB 
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n 
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IE 
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E 
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O 

O 

n 

E 

IE 
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E 

IE 

9 

9 

1 

1 

E 

IE 

mi 
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3 

n 

1 

1 

n 

E 

IE 

mi 

1 

o 

n 

E 

IE 

m 

1 

O 

n 

1^ 

IE 

11^1 

1 

O 

n 

Kg 

IE 

IHI 

1 

O 

n 

E 

IE 

m 

1 

1 

16 

16 
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1 

16 

16 

1 

1 

16 

16 

1 

1 

8 

8 

1 

1 

4 

4 

1 

1 

11 

11 

1 

1 

E 

10 

1 

1 

11 

11 

1 

1 

8 

8 

1 

1 

7 

7 

1 

1 

1^1 

fm 

Sc 


BID 

Sd 


BIBI 


EE 

n 


IBEeSBI 


■E 


D 

O 


IE 

IE 


■■EE 
MBB 
MEE 
MBB 
MEE 
MBB 
HEE 


MEE 


■■B 


9446400  8865225 


IBB 

IBE 

IBB 

lEB 


BB 


43118592 

0 


0 

o' 

5120000' 

12' 

o' 

99058400  ■ 

o' 

182476  ' 

_ o' 

4827456 ' 

o' 

2914912  ' 


78975 


0 

43118592' 

o' 

4536' 


0 

o' 

8449188' 

12" 

o' 

91809520  ' 

o' 

182476  ' 

o' 

6768750 ' 

o' 

2914912  ' 


16 

16 

0 

0 

4851 

4851 

0 

0 

1332800 

121000 

0 

0 

27500 

27500 

0 

0 

3528 

3528 

0 

0 

5488 

5488 
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Paragraph  (Procedure)  Name 


1500  EXIT 


000  DRIVER 


000  CONTINUE 


000_CLOSE_FILES _ 

000  DRIVER  EXIT 


100  LIFT  U 


100  EXIT 


200_MAIN_U _ 

200  EXIT 


300  BUILD  405 


300  EXIT 


400_LIFT_DETAIL _ 

400_LIFT,DTL_EXIT _ 

410  TCN  CHECK 


410  EXIT 


500_LIFT_PALLET _ 

500  LIFT_PLT_EXIT _ 

600  INITIALIZE  RCOMC 


600  EXIT 


700_SEND_405 _ 

700JXIT _ 

BOO  READ  WRITE 


800  READ  WRITE  EXIT 


810  EDIT  MINI  Die 


810_EXIT _ 

820  BALANCE  CHECK  DRIVER 


820  BALANCE  EXIT 


830  PLT  INPUT 


830_EXIT _ 

840_LOO$E_tNPUT _ 

840  EXIT 


850  TCN  INPUT 


,850_EXIT _ 

I  86oIpLT_B  ALANCE_CHECK 
860  EXIT 


870  MANFST  BALANCE  CHECK 


|870_EXIT _ 

880  CHECK_TAA_REC _ 

880  EXIT 


890  TZZ 


890  TZZ  EXIT 


1 000_RZLT_CODE_CHECK 
1000  EXIT 


1100  WEIGHT  CONVERT 


1100  EXIT 


1 1 00A_WEIGHT..  CONVERT 

nOOAJXIT _ 

1110  CUBE  CONVERT 


1110  EXIT 


|1200_SEND.M5G  TO_CONSOLE 

1200_EXIT _ 

1 1400  SEND  MSG 


1400  EXIT 


.WQ  1500_DELETE_ASIF_MANIFEST 

YGALWQ  1500_EXIT _ 

YGALWQ  1600  ADD  TRAIS  RECORD 


1700_DUPE_CONTROL 

1700_EXIT _ 

1800  SET  LIFT  STATUS 


1800  EXIT 


- 


1900_EXIT 
'  000  CONTROL 


1  Num  of  Stmts  [ 
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Januaray 
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IB 

IB 
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B 
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B 

B 

■Q 

B 

B 

B 

B 

B 

13 

B 

B 
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B 
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B 

B 
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4 

4 

1 

1 

1 
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■D 

11 

1 

B 

r" 

1 

18 
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1 

B 

c: 
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B 
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11 
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1 
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ri 
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IB 

IB 

IB 
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EL 
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EE 

BE 

EE 

BE 

EE 

BE 

EE 

BE 

BE 
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EE 
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EE 

BE 

EE 

BE 


BEE 


BE 


Information  Flow 

~Z} 

Baseline 

October 

Januaray 

April 

0 

0 

171163125 

178854900 

178854900 

1620 

979776 

979776 

25000 

25000 

25000 

0 

0 

0 

177652800 

242437182 

242437182 

n 

13068  13068 

_ 0 _ o' 
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5976432  7620480 


0 
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o' 
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o' 
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o' 
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o' 
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o' 

720000 ' 

o' 
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o' 


1400 


IB 

IB 


7620480 

_ 0 

202500 


5 


0 

12600 

0 

1059968 

0 

2663424 

0 

2135484 

0 

283500 

0 

720000 

0 

1152 

0 


1400 


■HHi 

^^HIHSI 

3200 

4608 

4608 

0 

0 

0 

1400 

1400 

1400 

0 

0 

0 

468 

468 

468 

0 

126000 

0 

186624 

0 

186624 

0 

0 

0 

16 

16 

16 

0 

0 

0 

4851 

4851 

4851 

0 

778752 

0 

11372400 

0 

11372400 

0 

0 

0 

3969 

33275 

33275 

0 

0 

0 

274428 
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_ 

Program 

Name 

Paragraph  (Procedure)  Name 

000  EXIT 


100  BUILD  DETAIL  RECORD 


100  EXIT 


200_BUILD_PALLET_RECORD 
200  EXIT 


1  START  PROCESSING 


1  CONT 


V£til]ZiVi 

CS33S! 

LYcitiiifiy 

LVctfi  agii 


■xwapnsTfiT 


aissEsssi 


CD  O  dT  CD  O 

«  o  £  ^  ®  o 

=  rr  tt  2.  =:  fT 


lEI 


0 


2857680 


I 

I 

I  ^^^31 

Iratfirtval 

I  ^^^11 

IkYctlwl 

lneTS}itC!l 


YGCDW 

YGCDW 


lkVc!»li\Vl! 

[LVcTtltWi 


YGCDW 

YGCDW 


lLVe!rf»\VJ 


6A  EXIT 


7_COMPARE_RECORD 
7  EXIT 


8  DISPLAY  COUNTERS 


8  EXIT 


8A^MOVE _ 

8A_EXIT _ 

8B  MOVE 


8B  EXIT 


8B1_MOVE _ 

8B1_EXIT _ 

9  SKIP  COMPARE 


9  EXIT 


1 0  CET_SYSTEM_ID_REC 

10_EXIT _ 

15  CHECK  TRANS 


15  EXIT 


16  CHECK  TIME  PASSED 


16_EXIT _ 

22  DISPLAY  ARCS 


22  EXIT 


23  DISPLAY  RECS 


23_EXIT _ 

’  24  ADD  TO  MOVEMENT 


24  CONTINUE 


24  EXIT 


WMm 

-nn 

2 

1382976 

BIB 

HBHI 

1 

0 

EEIH 

HEBHI 

BB  EBBH 1 

170995520 

IK 

HEH 

BBEBBBI 

35721 

rr 

1 

1 

0 

m 

mh 

6 

2 

874225 

H 

1 

1 

0 

\WM\ 

9 

4 

818748 

m 

1 

1 

0 

[9 

2 

BB  BBBB I 

6561 

hr 

1 

1 

0 

reil 

7 

5 

585000 

m 

1 

1 

0 

ms 

6 

BBEBBBI 

27284712 

B 

□ 

■IBBI 

BBBBBfll 

0 

■ESI 


YGCPW 

1  START  PROCESSING 

YGCPW 

1  EXIT  PROGRAM 

YGCPW 

2  CALL  UC 

YGCPW 

2  EXIT 

YGCPW 

3  CALL  15 

YGCPW 

3A  CALL  15  AGAIN 

YGCPW 

3  EXIT 

YGCPW 

3A  RZLT  CODE  CHECK 

B1 

4  U  PALLETS 

YGCPW 

4  EXIT 

YGCPW 

5  ADD  DB  RECORD 

YGCPW 

5  EXIT 

YGCPW 

5A  SEARCH  MINI  STATUS 

YGCPW 

6  DELETE  DB  RECORD 

6  EXIT 

m 


I  El 
I  El 

I  El 


IDI 


105300 

0 

500 

lEI 

IDI 


152560672 

0 

1684800 

■nHBBBBBEHH 


9 

0 

2000 

0 

lEI 


I  El 


lEI 

lEI 


4715100 

O" 

874225 ' 


0 


1372 
205504  ■ 

o' 


8788 
995328  ' 

o' 

10755549 ' 


2 

2048 

1 

1 

0 

4 

4 

2925 

IB 

■■ 

— hh 

1 

0 

9 

^■bb 

1 

0 

1 

1L 

1 

0 

4 

BEB 

2 

400 

1 

1 

0 

BIBB 

mu  QmBB 

2924100 

■ 

BEB 

2 

3528 

B 

BBB 

BBBBBBI 

0 

BB^B 

^^BB 

500 

E 

imiBB 

BBEBBB 

76800 

■ 

m 

1  1  ii 

I  I  nil  I  I 

0 

B-66 
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UPDATE  Subsystem  Raw  Product  Measures 


information  Flow 


■Bl 

HEIHHHI 

500 

YGCPW 

6A  SEARCH  HOST  STATUS 

YGCPW 

7  COMPARE  RECORD 

KS 

UTI 

2 

13502538 

8_DISPLAY_COUNTERS 

KS 

DIBI 

1 

1035000 

YGCPW 

8A_MOVE 

Bl 

■Bl 

BDDDD^HDI 

■IHI 

Id^sssie 

LwtidVMB 


juMm 

15  CHECK  TRANS  EXIT 

■ 

1 

1 

0 

YGCPW 

16  CHECK  TIME  PASSED 

■n 

5 

4 

24624 

YGCPW 

16  CHECK  EXIT 

1 

1 

1 

0 

YGCPW 

17_D!SPLAY_RECS 

4 

■Bl 

behhhi 

144 

YGCPW 

17  EXIT 

1 

1 

0 

YGCPW 

18  GET  SYSTEMJD_REC 

■Q 

■El 

2 

10240 

YGCPW 

18  EXIT 

■Bl 

1 

0 

YGCTW 

1  BEGIN 

gw 

■Bl 

4 

71478 

1 - 

I  ^^02311 

LYdNi™i 


IBII 


IDI 

lEI 


9513433 

o' 


YGCTW 

3  PRINT  TRANS  CNT 

Bl 

2 

JMBMUMl 

2107 

■ 

1 

nil  I  I 

0 

YGCTW 

3  EXIT 

YGCTW 

5  SEND  MESSAGE 

m 

■Bl 

BDDDDI 

444528 

YGCTW 

5  EXIT 

■Bl 

1 

0 

YGCTW 

6  CHANGE  SYSTEM_STATUS 

m 

■Bl 

5 

71442 

YGCTW 

6_EXIT 

d 

ZTI 

1 

0 

YGCTW 

7_SET_SYSTEM  STATUS 

■El 

BDDDD 

18375 

YGCTW 

7  EXIT 

1 

dd 

BDDDD 

0 

YGCTW 

8  CALL  15 

6 

■El 

BDDDD 

1176 

8_EXIT _ 

9_RZLT^CHECK 

9_EXIT _ 

10_READ_SY$_ID_FILE 

10_EXIT _ 

11  FIND  PORT 


IBBI 


YGCTW 

11  EXIT 

YGCTW 

12  MOVE  DATA 

YGCTW 

12  EXIT 

YGCTW 

14  SET  CHANGE  DATE 

YGCTW 

14  EXIT 

YGCTW 

00000  BEGIN 

YGCTW 

00000  EXIT 

YGCTW 

10000  END  OF  DAY  PROCESS 

YGCTW 

10000  EXIT 

20000  READ  SYS  ID  FILE 

20000  EXIT 

YGCTW 

21000  LOAD_TRANS_TABLE 

YGCTW 

j21000  EXIT 

YGCTW 

YGCTW 

21100  EXIT 

YGCTW 

30000  FIND  PORT 

YGCTW 

30000 JXIT 

YGCTW 

40000  ADD 

YGCTW 

40000  EXIT 

YGCTW 

41000  SEND  MESSAGE 

YGCTW 

41000  EXIT 

lEI 
IBI 
I  El 
IBI 
IBI 


Bil 


IBI 

IDI 

IDI 

IDI 

IDI 

IDI 

IDI 


0 

800 

0 

73500 

0 

2816 

0 

298908 

42000  EXIT 


42110  SET  CHANGE  DATE 


YGCTW 

42110  EXIT 

YGCTW 

42120  CALL_15 

YGCTW 

42120  EXIT 

1 

1 
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1 
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■QBQB 

EE 

HHH 

2 

1 

dd 

B 

B 

rrio 

D 

■QKSH 

BE 

IBBE 

E 

1 

1 

BB 

IBBD 

D 

5 

5 

2 

2 

0 

D 

1 

1 

1 

1 

0 

1 

■1 

■B 

1 

1 

0 

1 

1 

dd 

1 

1 

0 

1 

3 

3 

2 

3 

1 

1 

B 

1 

0 

1 
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00 
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19305216 

7953552 

0 

0 

444528 

444528 
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Program 

Name 

Paragraph  (Procedure)  Name 

YGCTW 

50000  STORE  TO  SYS  ID 

Num  of  Stmts 


?  “  a 

^  «  o 

2;  =;  D- 


jK^iSIE 


YGCTW 

snoojxiT 

YGCTW 

5niO_STORE_DATA 

YGCTW 

51  IIOJXIT 

YGCTW 

5111 1_STORE_TRANSJNFO 

YGCTW 

SiniJXIT 

YGCTW 

51 200_REPLACE_RECORD 

YGCTW 

51200  EXIT 

YGCTW 

60000_PROCESS_TRANS_RPT 

YGCTW 

60000  EXIT 

YGCTW 

61000_BUILD_AND_SEND 

YGCTW 

61000JXIT 

YGCTW 

61100_SET_HEADERS 

YGCTW 

61100  EXIT 

i  BUILD  DRIVER 


lexit _ 

LACCESS_2ND_DEMENSI0N 

EXIT 


SEND  TRANS  RPT 


EXIT 


iT^ctHiMraE  [ilf 

kVcT«^iVlg 


70000  RZLT  CHECK 


YGCTW  70000  EXIT 


YGCTW  80000_FALL_THRU 

YGCTW  80000_EXIT _ 

100  BEGIN  PROCESSING 


100  EOO 


immmmm 


Information  Flow 

m 

O  tt 

Ul 

® 

3' 

O  3 

1  1 

®  fi} 

April 

o 

Lyc1»7-\vI 

I^S^gl 

I 

IESSEQ: 

IkYdijiiva 

||^33S!] 

IkYclrt.TiiV, 

IkVdiTyAVli 


100  BEGIN  PROCESSING 


100_EOO _ 

100_EXIT_PROGRAM _ 

999  BAD  RESULT 


999  EXIT 


100  BEGIN  PROCESSING 


100_EOO _ 

100  EXIT  PROGRAM 


200  ADD  TO  DK 


200  ADD  TO  TRAIS 


200_EXIT _ 

999_BAD_RZLT _ 

999  EXIT 


000  DRIVER 


000_DRIVER_EXIT _ 

~  100_ADD_TRAIS_RECORD 
100  EXIT 


no  BAD  RZLT  CODE 


IIOJXIT _ 

~  120_EXIT_PROGRAM _ 

"  200  BUILD  STATUS  RECORD 


200  EXIT 


YGDRW  1_BEGIN_PROCESSING 

YGDRW  2_PROCES$ _ 

DRW  2..BY_PAS5ED_SPAWN JOBS 


2  RESULT  CHECK 


I  Ell 

IBI 


lEEII 


lEI 

IBI 


lESI 


1^1 

imi 


lEI 

IBI 

lEI 


lElEII 


iLVdiliW 

lLVd»l;Al 


IBHBHBBBI 
IKEIHBBBBEI 
lESBIESBBB 


El 


El 
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o' 
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o' 

8820' 
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o' 
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Program 

Name 

Paragraph  (Procedure)  Name 

Num  of  Stmts 


information  Flow 


KEMi 

Em 


4  TIME  STAMP  START 


4  TIME  EXIT 


YGDRW  5_TIME_STAMP_STOP _ 

YGDRW  5_TIME_EXIT _ 

YGDRW  6  SPAWN  DGDH 


6_SPAWN_DGDH_EXIT _ 

7_SEND_519 _ 

_ 7_519_EXIT _ 

YGDRW  7_SEND_409 _ 

7  409  EXIT 


7  SEND  TIPS  PPAL 


7_PPALJXIT _ 

8_REPLACE_CONTROLRECQRD 
8  REPLACE  EXIT 


8A  GET  CONTROL  RECORD 


8A_GET_EXiT _ 

9„BAD_RZLT_CODE _ 

9  EXIT 


11  SAVE  PURGE  CHECK 


11  EXIT 


1 5_SEND_MSG_TO_CONSOLE 
15  EXIT 


17_SPAWN_TCOM _ 

17  EXIT 


1 8_DISPLAY_TO_CONSOL 
18  EXIT 


1 9_DCDH_NOT_SPAWNED 
19  EXIT 


20_DGDH_SPAWNEP _ 

20_EXIT _ 

22  DGDH  DISPLAYS 


22  EXIT 


23_DO_SAVE _ 

23_TAKE_SAVE _ 

23  EXIT 


25_CONTROL_RECORD _ 

25_EXIT _ 

26_STARS_EOO _ 

26  EXIT 


03  o  oT  OJ  o 
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IDI 
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kVdilzWlf 

kYCiWSWf 

fcYdiirwi 

kVd>kWl| 

lYclwaVl 
kVdtlsWI 

kVc!J;WI 

jEsssa 

VMtilZiVM 

^E33SH 

KYcia:iVWg! 
kYcia:Wwi 

lYdiaVMr 


ammimm 

lElHiaHiEI 


■BliraHKl 


,2_SEND_TO_MACA 
2  EXIT 


000_DRIVER _ 

000  CONTINUE 


_ 000_CLOSE_FILES 

YGLFWQ 1 000_DRIVER_EXIT 
100  LIFT  U 


100  EXIT 


200_MAIN_U _ 

'  200_EXIT _ 

210  TRAILER  RECORDS 


210  EXIT 


FWQ  210A_STAR5_TRAILERS 

YGLFWQ  210A_EXIT _ 

YGLFWQ  300  BUILD  405 


300_EXIT _ 

400  LIFT  DETAIL 


400_LIFT_DTL_EXIT 
410  TCN  CHECK 


iYcnaW*l[ 

kYcnav/»ii 

B31SZEII 

kVc^laVMg 
ETcfli 


kVcHaV/»1l 

kVdlaWslg 


1^1 


IkYcnavtf 


500  LIFT  PALLET 
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Program 
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Paragraph  (Procedure)  Name 
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kYc^iavw 

EESZS! 

KESra 

IQSZZ] 

KElaZS] 

KQSSSl 

E7e?l 


-FWQ  nOOAJXIT _ 

YGLFWQ  inO_CUBE_CONVERT _ 

FWQ  mo  EXIT 


600  EXIT 


700  SEND  405 


700  EXIT 


800_REAP_WRITE _ 

800  READ  WRITE  EXIT 


810  EDIT  MINI  Die 


810  EXIT 


820_BALANCE_CHECK_DRIVER 

820_BALANCE_EXIT _ 

830  PIT  INPUT 


830  EXIT 


-FWQ  840_LOOSE_INPUT _ 

YGLFWQ  840_EXIT _ 

■FWQ  850  TCN  INPUT 


850  EXIT 


860_PLT_BALANCE_CHECK 

860_EXIT _ 

'  870  MANFST  BALANCE  CHECK 


870  EXIT 


880_CH£CK_TAA_REC _ 

880_EXIT _ 

'  890  TZZ 


890  TZZ  EXIT 


1000  RZLT  CODE  CHECK 


1000_EXIT _ 

1100  WEIGHT  CONVERT 


1100  EXIT 


llOOA  WEIGHT  CONVERT 


1200  SEND  MSG  TO  CONSOLE 


1200_EXIT _ 

1400_SEND_MSG _ 

1400  EXIT 
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KYcnaw»: 

iYenav»: 


nanroi 

LVe!laV/*ll 
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500_EXIT _ 

600_DTL_TAC 
600  EXIT 


700  CALL  YGTFWQ 


1800_DUPE^CONTROL 
1800  EXIT 


1900  SET  LIFT  STATUS 


1900  EXIT 


-FWQ  2QOO_GET_SYSJD_RECORP 

YGLFWQ  2000 JXIT _ 

000  DRIVER 


000  A  SEND  REPORT 


OOOJXIT _ 

020_REPORT_DRIVER 
020  EXIT 


021  PLT  INPUT 


021_EXIT _ 

022_LOOSEJNPUT _ 

022  EXIT 


023  TCN  INPUT 


023_EXIT _ 

030_PLT_BALANCE_CHECK 
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fssmEsm 


0^2122 

EHl 

LVc?J:WJ 
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kYtf«]:kVJ 

Egg™ 

witwiA'i 
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HM 
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lE^a 


EH^ 
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esq 
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ESf 

esq 


YGORW 

YGORW 

YGORW 


esq 

Egg™ 

ESE 


Paragraph  (Procedure)  Name 


060  WRITE  DRIVER 


06Q_EXIT _ 

'  070_WRITE_PLT_RECORD _ 

'  070  EXIT 


080_WRITE_DETAILS _ 

080  EXIT 


100  WEIGHT  CONVERT 


100JXIT _ 

'  lOOA  WEIGHT  CONVERT 


100A  EXIT 


110_CUBE_CONVERT _ 

110  CONVERT  EXIT 


no  EDIT  TAA 


n0_EXIT _ 

'  120  MILSTAMP  ERROR 


120_EXIT _ 

130  GET  SYS  ID  RECORD 


130  EXIT 


131_^CHECK_4_PALLETIZED _ 

131  EXIT 


000  L2  DRIVER 


000_EXIT_PROGRAM _ 

100  SLEW  TRANSLATOR  HSKP 


100  EXIT 


200_SLEW^TRANSLATOR_DRIVER 
200  EXIT 


21 0_READ_REPORT_EILE _ 

210_EXIT _ 

220  TRANSLATE  AND  WRITE 


220_EXIT _ 

221  SPACE  LINE 


221  EXIT 


222_REPORT_DATA _ 

222  EXIT 


300  SLEW  TRANSLATOR  WRAPUP 


300_EXIT _ 

'  400  RPT  TRANSMITTER  HSKP 


400  EXIT 


500_RPT_TRANSMITTER_DRIVER 
'  500  EXIT 


510_MINIS_SEND_DRIVER _ 

510  EXIT 


511  FIRST  READ 


SllJXIT _ 

512  LOAD  MINI  PRT  HDR 


512  EXIT 


51 3_LOAD_REPORT_DATA _ 

513  EXIT 


514  MESSAGE  CONTROL 


514_EXIT _ 

515  FORMAT  CALL  RBTCHO 


515_EXIT _ 

'  520_BD700_5END_DRIVER _ 

'  520  EXIT 


521_FIRST_READ _ 

'521  EXIT 


522  READ  SEND  RECORD 


522_EXIT _ 

'  700  ERROR  DISPLAY 


700  EXIT 


800_DROPPED_THRU _ 

'  800  EXIT 


000_CONTROL _ 

'  100  EOO 
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Program 

Name 

Paragraph  (Procedure)  Name 

L7e^JaV/>1 
fcYc^aav^i 

kVc|JaV/» 

^YciaaWP 

kVdjaWp 
kVdjaVjp! 

kVdaktV/p' ' 

kVd:ktV>' 
kYc^aiWp 

kYc^atv/p 
fcYciatwP 

ES3QSS 

|j{C||2^ 


100  EXIT  PROGRAM 


999  BAD  RESULT 


999  EXIT 


000_CONTROL _ 

100_EOO _ 

100_EXIT_PROGRAM 

999_BAD_RESULT 

999JXIT _ 

000_CONTROL 
100  EOO 


100  EXIT  PROGRAM 


999_BAD_RZLT _ 

999_EXIT _ 

1  START  PROCESSING 


1  EXIT  PROGRAM 


|lBJXIT_PROCRAM 
2_PURGE_DRIVER 
2  EXIT 


4_EXIT _ 

5,DISPLAY_ARGS 
5  EXIT 


6  RELEASE  REC 


6_EXIT _ 

8_STARS_RESULT 
8  EXIT 


9  CALL  YC15WQ 


9  EXIT 


1 10_RTOS_GONE 

lOJXIT _ 

11  OPS  CONSOLE 


InsRiTTp 


YGTFWQ 

TFWQ 


YGUCW 


YGUCW 

YGUCW 

YGUCW 


YGUCW 


YGUCW 


YGUCW 

YGUCW 


YGUCW 


YGUCW 


YGUCW 

YGUCW 


1_BEGIN_PROCE5SING _ 

1_EXIT_PROGRAM _ 

2_EDIT_ARGS _ 

2  EXIT 


3_BUILD_TABLE_DRIVER _ 

3_EXIT _ 

4  LOAD  TABLE 


4  EXIT 


5  FIND  BOTH 


5_EXIT _ 

6  SEARCH  T1  TABLE 


6  EXIT 


000  DRIVER 


000_EXIT _ 

010_READ _ 

010  EXIT 


020  WRITE 


Q20_EXIT _ 

030_REWRITE _ 

030  EXIT 


100  BEGIN  PROCESSING 


300_CALL_5TGTBL _ 

'  310_OTS_NULL_CALL _ 

’  320  I  CALL 


300  EXIT 


400  INITIALIZE  RTOS  UTILITIES 


400_EXIT _ 

500  SEND  104 


500  EXIT 


510  SEND  TO  MINIS 


510_EXIT _ 
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Program 

Name 

Paragraph  (Procedure)  Name 

YGUCW 

600  TAKE  SAVE 

YGUCW 

600  EXIT 

YGUCW 

700  SET  UP_TIME 

YGUCW 

700  EXIT 

YGUCW 

710  SET  PORT 

YGUCW 

710  EXIT 

YGUCW 

800  RETURN  TO  CRT 

YGUCW 

999  BAD  STARS  CALL 

YGUCW 

999  STARS  EXIT 

YGUCW 

1000  BUILD  TABLE 

YGUCW 

1000  EXIT 

YGUCW 

1200  MOVE  TIME 

YGUCW 

1200  EXIT 

YGUCW 

1300  BUILD  STAT_SCREEN 

YGUCW 

1300  EXIT 

YGUCW 

1400  CONTROL  RECORD 

YGUCW 

1400  EXIT 

YGUCW 

1600  STORE  STATS_DRIVER 

YGUCW 

1600  EXIT 

YGUCW 

1700  READ  SYS  ID  FILE 

■Bl 


1700  EXIT 


YGUCW  1800_SEARCH_STAT_TABLE 
YGUCW  1800  EXIT 


1900  STORE  DATA 


YGUCW 

1900  EXIT 

YGUCW 

2000  REPLACE  SYS_ID_RECORD 
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2000  EXIT 
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EXIT _ 

PROCESS  LIST 
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EXIT _ 

READ  NEW  PORT 


EXIT 
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EXIT _ 

WRITE  DATA 


EXIT 


■II 

m 

■■  16 

16 

1 

1 

11 

11 

1 

1 

8 

8 

1 

1 

7 

7 

1 

1 

■BIB 

a 

1 

IBQBQ 

1 

1 

9 

9 

mi 

1 

mm 

1 

1 

7 

7 

1 

1 

lUlUJ 

mi 

m 

4 

4 

1 

1 

2 

2 

1 

1 

7 

7 

1 

m 

m 

m 

19 

8 

1 

1^1 

EH 

m 

18 

1 

m 

m 

m 

1 

m 

7 

1 

7 

1 

8 

_ 1 

m 

El 


El 


YGPRW 

700  MOVE  DATA 

YGPRW 

700  EXIT 
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Num  of  Stmts 

Information  Flow  | 

Program 

Name 

Paragraph  (Procedure)  Name 
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B 

□B 

m 

SB 

E 

SB 

E 

SB 

E 

SB 

B 

DB 

118580 

0 

0 

0 

144 

0 

0 

144 

8 

5625 

144 

144 

144 

0 

0 

3969 

216 

0 

0 

144 

2592 

5625 

144 

1800 

144 

486 

144 

0 

320 

8 

B.79 


Program 

Name 

Paragraph  (Procedure)  Name 

MACA  Subsystem  Raw  Product  measures 


#  of  Stmts 

October 

Baseline 

March/April 

January 

YGETWQ 

00 

o 

n 

o 

z 

YGETWQ 

890_EXIT 

YGETWQ 

900_F1LL_TABLE 

YGETWQ 

910_FIND_DEVICE 

YGETWQ 

910  EXIT 

YGETWQ 

1 1 00_INVALID_COUNTERS 

YGETWQ 

noojxiT 

YGETWQ 

1200_T_6_EDIT 

YGETWQ 

1210  ROUND  COUNT 

Q 

YGFPWQ 

YGFPWQ 

YGFPWQ 

YGFPWQ 


1290  EXIT 


000  DRIVER 


100_EX[T_PROCRAM 
200_PURGE_DRIVER 
200  EXIT 


YGFPWQ 

300_DEL_DR1VER 

YGFPWQ 

300  EXIT 

YGFPWQ 

400  DEL_BY_ADDRS 

YGFPWQ 

400_EXIT 

YGFPWQ 

500_DEL_BY_KEYVALUE 

YGFPWQ 

500_EXIT 

YGFPWQ 

600  RELEASE^REC 

YGFPWQ 

600  EXIT 

YGFPWQ 

700  STARS  RESULT 

YGFPWQ 

ZOO^EXIT 

YGFPWQ 

800_^CALL_YG12WQ 

YGFPWQ 

800_EXIT 

YGFPWQ 

900_RTOS_GONE 

YGFPWQ 

900_EXIT 

YGFPWQ 

1000^OPS_CONSOLE 

YGFPWQ 

1000_EXIT 

YGFPWQ 

1 301  _AF_CHECK_COUNT 

YGFPWQ 

1301_EXIT 

YGFPWQ 

1302_TCN_1_CHECK 

YGFPWQ 

1302_EXIT 

YGINWQ 

000_START 

YGINWQ 

000_EXIT_PROGRAM 

YGINWQ 

100_CALL_RCOMC 

YGINWQ 

100_EXIT 

YGINWQ 

200_MINIS_BREAKDOWN 

YGINWQ 

200_EXIT 

mmm 

300_CRT_BREAKDOWN 

300_EXIT 

SEBEar 

400_INIT_STARS 

QE 


YGINWQ 


YGINWQ 

YGINWQ 

YGINWQ 


400  EXIT 


500_INIT_RBTCHO 

500_EXIT _ 

600  EOO  CALL 


600  EXIT 


EBI - 


YGINWQ 

800  APOE_BLOCK 

YGINWQ 

810_MOVE_KEY 

YGINWQ 

800_EXIT 

YGMAWQ 

100_BEGIN 

YGMAWQ 

300_PROCESS 

YGMAWQ 

300  EXIT 

gnii 


E 

E 


ES 


E 

E 


El 

El 

EB 


EB 


ID 

lEQ 


ID 

ID 

ID 


DDDDI 


no 


IE 


■■■E 

■■■D 

■■■E 

IDIHD 

■■■E 

■■■D 


5625 

0 

3548448 

48 

0 

23328 

0 

23328 

0 

0 

988650 

0 

1069200 

0 

2304 

0 

1280 

0 

1280 

0 

180 

0 

1619352 

0 

648 

0 

32 

0 

0 

0 

360 

0 

28 

0 

8257536 

5306112 

_ o' 

3750' 


ID 

IE 


■DDDD 


0 

567 

0 

12250 

0 

29952 

0 

20250 

0 

156672 

0 

222264 

0 

256 

77760 

0 

3456 

219325568 

0 

B-80 


March/Aprii 


MACA  Subsystem  Raw  Product  measures 


Program 

Name 

Paragraph  (Procedure)  Name 

YGMAWQ  400_CHECK_RZLT 
YGMAWQ  400  EXIT 


YGMAWQ  500  SAVE 


I 


YGMAWQ 

500_EXIT 

YGMOWQ 

000  CONTROL_MODULE 

YGMOWQ 

000_EXIT 

YGMOWQ 

100  INIT  UNIT_BLOCK 

YGMOWQ 

100  EXIT 

YGMOWQ 

200_SEN  D_UN  IT_B  LOCKS 

YGMOWQ 

200  EXIT 

YGMOWQ 

300  BUILD  UNIT_BLOCK5 

YGMOWQ 

300_EXIT 

YGMOWQ 

340_SETUP_TO_CLEAR_UB 

YGMOWQ 

340_EXIT 

YGMOWQ 

350_WR1TE_UB_REC 

mm 

350JXIT 

I 

i 

400_ADD_570 

YGMOWQ 

400_EXIT 

YGMOWQ 

500_ADD_580 

YGMOWQ 

500_EXIT 

1^1 


ESI 


YGMOWQ  1000_CONVERT_TIME 

YGMOWQ  lOOO  EXIT _ 

YGMOWQ  1100_TIME_CHECK _ 

YGMOWQ  1100  EXIT 


YGMOWQ  1301_AF_CHECK_COUNT 

YGMOWQ  1301_EXIT _ 

YGMOWQ  1302_TCN_1_CHECK 

YGMOWQ  1302_EXiT _ 

YGOTWQ  001_START _ 

YGOTWQ  100  SEND _ 

YGOTWQ  200_EXIT_PROCRAM 
YGOTWQ  300  MINIS  OUTPUT 


m 


YGRNWQ 

100  BUILD_EXIT 

YGRNWQ 

1 10_CHECK_ZONE 

YGRNWQ 

110JXIT 

YGRNWQ 

115_APO_SEARCH 

YGRNWQ 

115_EXIT 

YGRNWQ 

200  NO  HIT 

YGRNWQ 

200_NO_HIT_EXIT 

YGRNWQ 

3O0^UPDATE_ADVANCE 

YGRNWQ 

300_RE  PLACE 

YGRNWQ 

300_EXIT 

YGRNWQ 

500_SEND_NOTICE 

YGRNWQ 

500_EXIT 

YGRNWQ 

510_SERVICE_CHECK 

YGRNWQ 

510_EXIT 

YGRNWQ 

513_AIR_FORCE 

YGRNWQ 

513_EXIT 

YGRNWQ 

514_ARMY 

YGRNWQ 

514_EXIT 

YGRNWQ 

SIS^NAVY 

YGRNWQ 

515  EXIT 

■EHHI 


m 


■Q 

E 

IB 

6 

1 

1 

1 

9 

E 

mi 

5 

■D 

1 

I 

1 

El 

■1 

mE 

mi 

■I 

EE 

■ 

2 

24 

■1 

IB 

B^ 

EE 

■ 

6 

1 

■1 

m 

1 

■1 

BE 

■ 

1 

mm 

mB 

IB 

B 

EE 

Bl 

2 

1 

_ 

1 

B 

BE 

Bl 

■ 

mm 

■ 

_ 

6|  3 

r 

3 

1 

■ 

mu 

■ 

BE 

IBI 

1 

mm 

mam 

B 

EE 

IBI 

5 

1 

1 

1 

□ 

BE 

IBI 

1 

m 

■1 

IBI 

BE 

IBI 

2 

m 

■1 

4 

EE 

□ 

3 

1 

1 

BE 

1 

■Ell 

■1 

mE 

mi 

EE 

2 

Ell 

1 

[I 

BE 

1 

Bl 

7 

Li 

BE 

2 

1 

1 

BE 

1 

^l 

■ 

I^Bl 

mi 

EE 

3 

mi 

1 

□ 

BE 

1 

mi 

■ 

■BE 

IBI 

BE 

2 

mi 

■ 

mam 

mi 

BE 

3 

1 

1 

BE 

1 

mi 

■Bl 

6 

EE«I 

4 

13 

1 

BE 

IBI 

1 

mi 

■1 

mE 

mi 

EEB 

5 

1 

1 

1 

M 

1 

i|i| 

1 

6 

■1 

mm 

mi 

B 

EEBI 

2 

1 

1 

□ 

B 

BE 

IBI 

1 

mi 

■1 

mE 

IBI 

■ 

EE 

IBI 

2 

mi 

1 

1 

M 

i|  i| 

1 

6 

■1 

mm 

mi 

■1 

EEB 

2 

mi 

11 

13 

1 

□ 

_ 

in^ 

1 

912600 

_ o" 

6027392 " 


13310000 

_ o' 

591500' 


0 

81 

0 

27216 

7776 

0 


1310430 

_ 0 

1819440 

0 


1597200 


_ 0 

5765892 

10800 

0 


_ 0 

3558168" 


_ 0 

201600" 

11700" 

o' 


_ 25 

_ o' 

2025" 


0 

4704" 

_ o" 

7350" 

o" 

7350' 

o' 


0 


1310430 

_ 0 

1819440 

0 


4628736 


I 

11924640 
95 


_ 0 

12272800 


0 

347633 

11700 

0 


3 
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Program 

Name 

Paragraph  (Procedure)  Name 

=;  O'  u 

S  ?  <2 


YGRNWQ 

516^MARINE 

YGRNWQ 

516_EXIT 

YGRNWQ 

517_GET_ADDRE5S 

YGRNWQ 

517_EXIT 

YGRNWQ 

610_SERVICE_CHECK 

YGRNWQ 

610  EXIT 

YGRNWQ  710 


YGRNWQ  800  ' 


YGRNWQ  800_ 
YGRNWQ  810J 
YGRNWQ  810 


YGRNWQ  900  ' 


YGRNWQ  900_l 
YGRNWQ  91 0_ 
YGRNWQ  910  I 


YGRNWQ  920J 


YGRNWQ  920_l 
YGS4WQ  000  ! 


EXIT 


COUNTER 


EXIT _ 

COUNTER _ 

EXIT 


YGAOWQ  CALL 


EXIT _ 

PROJ_CODE_CHK 

EXIT 


CODEJ_CHK _ 


EXIT 


Bll 

Bl 

EQI 

Bl 

Bl 

Bl 

Bl 

Bl 

Bl 


0 

0 

22932 

22932 

0 

0 

YGS4WQ  000  STOP  RUN 


YGS4WQ  100  INIT  HDR8 


YGS4WQ  199„EXIT _ 

YGS4WQ  200_INIT_HDR10 _ 

YGS4WQ  299  EXIT 


YGS4WQ  300_REPORT _ 

YGS4WQ  310_READ _ 

YGS4WQ  310_CONT _ 

YGS4WQ  399  EXIT 


YGS4WQ  310  SERVICE  CHANGE 


YGS4WQ  310_EXIT _ 

YGS4WQ  320_CONSIGNOR_CHANGE 
YGS4WQ  320  EXIT 


YGS4WQ  400_SERVICE^REPORT _ 

YGS4WQ  499_EXIT _ 

YGS4WQ  500^WRITE_HEADER _ 

YGS4WQ  599  EXIT 


YGS4WQ  600  INIT  HEADER 


YGS4WQ  699  EXIT 


YGS4WQ  700_SAVE_HEADER _ 

YGS4WQ  799  EXIT 


YGS4WQ  800  WRITE  SUMMARY 


YGS4WQ  899  EXIT 


YGS5WQ  000_DRIVER _ 

YGS5WQ  000  EXIT  PROGRAM 


YGS5WQ  100  SLEW  TRANSLATOR  HSKP 


YGS5WQ 

100  EXIT 

YGS5WQ 

200_SLEW_TRANSLATOR_DRIVER 

YGS5WQ 

200_EXIT 

YGS5WQ 

210_READ_REPORT_FILE 

YGS5WQ 

210  EXIT 

YGS5WQ 

220  TRANSLATE_AND_WR}TE 

YGS5WQ 

220_EXIT 

YGS5WQ 

221_SPACE_LINE 

YGS5WQ 

221_EXIT 

YGS5WQ 

222^REPORT_DATA 

YGS5WQ 

222_EXIT 

YGS5WQ 

300_SLEW_TRANSLATOR_WRAPUP 

YGS5WQ 

300_EXIT 

YGS5WQ 

400_RPT_TRANSMITTER_HSKP 

YGS5WQ 

400  EXIT 

IB 


ID 

IE 


BBBEDDB 


0 

0 

324 

_ 0_ 

729 

_ 0_ 


27 


3601728 

196020 

0 

43659 


_ 0_ 

25088 

0 


99 

_ 0_ 

4840 

0 


162 


DDDB 


0 

1008 

100 

0 

292032 

0 

196992 

0 

5508 

0 

1300 

64 

0 

384 

0 

122472 

0 

2880 

0 

1936 

0 

0 

0 

152352 

0 

B-82 


MACA  Subsystem  Raw  Product  measures 


Program 

Name 

Paragraph  (Procedure)  Name 

~  C  D) 


YGS5WQ  500  RPT  TRANSMITTER  DRIVER 


YGS5WQ  500  EXIT 


YGS5WQ  521  EXIT 


YGS5WQ  522  READ  SEND  RECORD 


YGS5WQ  522_EXIT _ 

YGS5WQ  700  ERROR  DISPLAY 


YGS5WQ  700_EXIT _ 

YGX2WQ  000_START _ 

YGX2WQ  000_STOP_RUN _ 

YGX2WQ  100  BOJ 


YGX2WQ 

205  CALL 

YGX2WQ 

205  EXIT 

YGX2WQ 

210  SERVICE  CHOICES 

YGX2WQ 

300  WRAP  UP 

YGX2WQ 

399  EXIT 

YGX2WQ 

400  SERVICE  CHECK 

YGX2WQ 

400_EXIT 

YGX2WQ 

410_SERVICE_CHECK 

YGX2WQ 

410_EXIT 

YGX2WQ 

420_DODAAC_CHECK 

YGX2WQ 

420  EXIT 

YGX2WQ 

< 

-j 

a 

1 0^^231 

LYc»:»uvi>»i 


YGX3WQ 

000  START 

YGX3WQ 

000  STOP  RUN 

YGX4WQ 

000  START 

YGX4WQ 

000  STOP  RUN 

YGX4WQ 

100  INIT  HDR8 

YGX4WQ 

199JXIT 

YGX4WQ 

200  INIT  HDRIO 

YGX4WQ 

299  EXIT 

YGX4WQ 

300  REPORT 

YGX4WQ 

310_READ 

YGX4WQ 

300  EXIT 

YGX4WQ 

310  CHANGE  SERVICE 

YGX4WQ 

310_EXIT 

YGX4WQ 

320  CONSIGNOR_CHANGE 

YGX4WQ 

320  EXIT 

YGX4WQ 

330  FINISH  HEADERS 

YGX4WQ 

330_EXIT 

YGX4WQ 

335_.WRITE_HDR8 

YGX4WQ 

335_EXIT 

YGX4WQ 

400_SERVICE_REPORT 

YGX4WQ 

499_EXIT 

YGX4WQ 

500  WRITE_HEADER 

YGX4WQ 

599  EXIT 

YGX4WQ 

600JNIT_HEADER 

YGX4WQ 

699_EXIT 

YGX4WQ 

700_5AVE_HEADER 

YGX4WQ 

799_EXIT 

YGX4WQ 

800_WRITE_SUMMARY 

YGX4WQ 

899_EXIT 

YGX4WQ 

900_DLA_BREAKDOWN 

YGX4WQ 

|900_EXIT 

YGX4WQ 

i920  DLA  SERVICE 

KEll 


EQ 


I 


IB 


■EHHI 


■■■n 


■■■EIHHI 

■■■■■■■■I 

■■■hbhi 

■■■■■■■■I 


32 

0 

3240 

0 

10240 

0 

0 

0 

81 

0 

40768 

0 

1161601 


40118652 

0 

864 

2268 

_ 0 

432 

_ _0 

6000 


0 

32 

0 

832 

_ 0 

49572 

0 


147 

0 

0 

0 

_ ^ _ 

_ 0 _ 

256 _ 

_ 0 _ _ _ 

_ ^ _ 

7225000 _ 

0 

77760 _ 


0 

462384 

0 

47040 

0 

5625 

_ 0 

12672 

0 


363825 

0 

9 

0 

91 260 I 


0 

372416 

0 

725761 


0 

99 
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1 - 

1  Information  Flow  | 

Program 

Name 

Paragraph  (Procedure)  Name 

UJ 

fii 

Vt 

» 

5* 

<D 

o 

o 

o 

XT 

9 

c. 

Ai 

3 

C 

fi) 

•2 

S 

0) 

?) 

3" 

■o 

a. 

01 

0) 

w 

« 

3 

» 

O 

o 

S' 

cr 

o 

c. 

0) 

3 

C 

u 

•2 

S 

o> 

3 

3" 

■o 

2. 

m 

fi) 

Iff 

» 

5' 

« 

o 

o 

s 

O' 

Iff 

c- 

01 

3 

C 

01 

-2 

S 

Di 

3 

3* 

■o 

Baseline 

October 

January 

March/April 

YGX4WQ 

920_EXIT 

1 

1 

1 

0 

YGX4WQ 

930_SAVE_HEADER 

■D 

■ 

m 

1 

■ 

■ 

39600 

YGX4WQ 

930_EXIT 

1 

1 

0 

YGX4WQ 

950_AF_OVERSEAS_COSIGNORS 

■ 

4 

2 

147456 

YGX4WQ 

950_EXIT 

1 

1 

1 

0 

1 

000_DRIVER 

■B 

Hi 

m 

B 

2 

5508 

YGX5WQ 

000  STOP  RUN 

■D 

■ 

1 

0 

YGX5WQ 

100  SLEW  TRANSLATOR  HSKP 

ma 

H 

E 

2 

1300 

YGX5WQ 

100  EXIT 

1 

1 

!■ 

■ 

■ 

0 

YGX5WQ 

200  SLEW  TRANSLATOR  DRIVER 

4 

E 

2 

64 

YGX5WQ 

200  EXIT 

■H 

■ 

1 

YGX5WQ 

210  READ  REPORTJILE 

6 

E 

2 

384 

YGX5WQ 

210  EXIT 

m 

1 

1 

0 

YGX5WQ 

220_TRANSLATE_AND_WRITE 

IB 

E 

2 

122472 

YGX5WQ 

220_EXIT 

1 

1 

1 

0 

YGX5WQ 

221_SPACE_LINE 

m 

2 

1 

2880 

YGX5WQ 

221_EXIT 

1 

1 

1 

0 

YGX5WQ 

222_REPORT_DATA 

4 

E 

2 

YGX5WQ 

222_EXIT 

1 

B 

D 

■ 

0 

YGX5WQ 

300_SLEW_TRANSLATOR_WRAPUP 

1 

1 

1 

0 

YGX5WQ 

300_EXIT 

1 

1 

1 

0 

YGX5WQ 

400_RPT_TRANSMITTER_HSKP 

18 

1 

1 

152352 

YGX5WQ 

400_EXIT 

1 

1 

1 

0 

YGX5WQ 

500_RPT_TRANSMITTER_DRIVER 

4 

E 

I 

1 

256 

YGX5WQ 

500_EXIT 

1 

1 

1 

0 

YGX5WQ 

520_BD700_SEND_DRIVER 

2 

2 

1 

32 

YGX5WQ 

520_EXIT 

1 

1 

1 

0 

YGX5WQ 

521_FIRST_READ 

m 

El 

2 

6912 

YGX5WQ 

521_EXIT 

1 

1 

0 

YGX5WQ 

522_READ_5END_RECORD 

■Ql 

El 

2 

10240 

YGX5WQ 

522JXIT 

_  1 

1 

T 

0 

BBEil 

mmHi 

m^mi 

YGX5WQ 

700_ERROR_DISPLAY 

m 

El 

1 

0 

YGX5WQ 

700  EXIT 

■Dl 

_1 

j_ 

0 

B-84 
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1 - 

Program 

Name 

Paragraph  (Procedure)  Name 

OOODRIVER 

AUTIN 

0100_READ_AUTODIN_MESG 

S  a  I  >  8  &  S  > 


o-  Bl  ^ 


AUTIN 

0300_RAUTIN_ERR 

BLDISP 

OIOO^DRIVER 

BLDISP 

0200_OPEN_FILES 

BLDISP 

0300_READJNPUT 

BLDISP 

0400_B  U 1  LD_KEY_G  ETRAN 

BLDISP 

0410_EDIT 

BLDISP 

041 1  CHK  PQ  CQ 

BLDISP 

0412_CHK_HQ_DQ 

BLDISP 

0413_CHK_BQ_TQ 

BLDISP 

0414_CHK_MQ_AQ 

BLDISP 

0420_BUILD_NUM_F!ELDS 

BLDISP 

0430_CHGREC 

BLDISP 

0440_NEXT_READ 

BLDISP 

0500JXIT 

BLDISP 

0600_CLOSE_F1LES 

BLDISP 

0700^CONUS_OUT_CHECK 

BLDISP 

0900_GETRAN_MESSAGE 

BLDISP 

0900_ATL_PAC_MESSAGE 

BLDISP 

0900J  N  B_OUTB_MESS  AG  E 

BLDISP 

0900_SIG  NJNCORRECT 

BLDISP 

0900_MONTH_MESSAGE 

BLDISP 

0900_CHANGE_NUMBER_MESSAG 

0900  NONNUMERIC  MESSAGE 

CRQINT 

0001_A_IN1TILI2E 

CRQINT 

0001_SORTJNPUT_FILE 

CRQINT 

0001_DRIVER 

CRQINT 

0005_OPEN 

CRQINT 

0005_RELE  ASE_I  N  PUT_REC 

lEII 


EQ 

m 


m 


IQ 

EB 

EB 


CRQINT 

0100_NOPEN 

CRQINT 

0100_READ 

CRQINT 

OlOOJCLOSE 

CRQINT 

0200_SECOND_SORT 

CRQINT 

0200_OPEN 

CRQINT 

0200_WRITE_DETAILS 

CRQINT 

205_PRINT_LINE_FORMAT 

CRQINT 

0200  CLOSE 

CRQINT 

0500_PRINT_HEADER 

CRQINT 

010_SECTION_EXIT 

NEWQUO 

0001_MAINJNIT 

NEWQUO 

0010_CHN_STORE 

NEWQUO 

001 1_CHN_END 

NEWQUO 

0020_CARD_READ 

NEWQUO 

0021_CONUS_CHECK 

NEWQUO 

0060JNTRA 

NEWQUO 

0065_TABLE_STORE 

NEWQUO 

0070_SORT_LOOP 

NEWQUO 

0073_LOOP_TEST 

NEWQUO 

0075_STORE 

NEWQUO 

0076_STORE 

NEWQUO 

0080  QUOTA  STORE 

m 


EB 


0 

36 

80 

lEBI 


I  El 
I  El 
lEI 
I  El 
lEI 


IE 

IE 


IB 

IE 


IB 

IB 


IE 

IB 

IB 

B 

B 


1 


43904 
2470950  ■ 
180' 
180" 


355914 


54 


2 

0 


0 

32 

2048 

2048 

6272 

3600 

2048 

2048 

0 

2816 


20 

0 

864 

0 


_ 32 


180 

384 

108864 


4000 

194400 

3750 

0 

0 

16 

1800 

1323000 

8 
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Program 

Name 

Paragraph  (Procedure)  Name 

NEWQUO 

0081_QUOTA_LOOP 

NEWQUO 

090_GETSEQ 

NEWQUO 

090_GETSEQ_EXIT 

NEWQUO 

091_FIRST_FIELD 

NEWQUO 

092_2ND_FIELD 

a  o  c 
=  cr  w 
<0  -1 


=  D-  w  3: 


NEWQUO 


NEWQUO 

NEWQUO 

NEWQUO 

NEWQUO 


093  3RD  FIELD 


094_4TH_FIELD 
095_OTHER_MOVES 
0100_PROCESS 
0105  REPEAT 


IDI 

lEi 


NEWQUO 

0110_STOP 

NEWQUO 

0501_BECIN 

NEWQUO 

0505_NEXT_SUB_CHN 

NEWQUO 

0505_CGO 

NEWQUO 

0507_CHECK_AIR_FORCE 

NEWQUO 

0508_END_SUB_CHN 

NEWQUO 

0510_TOTAL 

NEWQUO 

0510_LOOP 

NEWQUO 

0512_PRINT 

NEWQUO 

0520_END 

NEWQUO 

0600_LAST_CHAN 

NEWQUO 

0610  EXIT 

m 

m 

E 

m 

EH] 

m 

m 

m 

m 

E 

E 


NEWQUO  0533 


NEWQUO  0910. 
NEWQUO  0910. 
NEWQUO  0911 
NEWQUO  0920 


NEWQUO  0921. 
NEWQUO  0940. 
NEWQUO  0941 
NEWQUO  0950 


NEWQUO  0951. 
NEWQUO  9998 
NEWQUO  9998 


NEWQUO  9998 


NEWQUO  9998. 
NEWQUO  9998. 
NEWQUO  9998. 
NEWQUO  9998 
NEWQUO  9998. 
NEWQUO  9998. 
NEWQUO  9998. 
NEWQUO  9998 


NEWQUO  9998. 
NEWQUO  9998_ 
NEWQUO  9998 


NEWQUO  9998 


O  9998 
0_|9999 
0 


0530  BEGIN 


EXIT 


JOP_OF_PAGE _ 

CONT _ 

EXIT _ 

PRINT  2 


EXIT _ 

BOT_QF_PAGE _ 

EXIT _ 

PRINT  1 


EXIT _ 

JOTSEC _ 

START 


CHECK  STN 


STARTJ _ 

SIFT _ . 

SIFT1 _ 

PRT^INTRA _ 

TOTS _ 

END _ 

GRAND  TOTAL _ 

NEXT 


EXIT _ 

.A_CHECK_FOR_NUMBERS 
A  EXIT 


B  CHECK  FOR  NUMBERS 


BJXIT _ 

INPT1 


lEB 


El 

m 

El 

El 


llJIWWliql 


I  El 
lEI 
IE 


IE 

IB 


IE 

IB 


IBE 


IB 

IB 


BBBEBBB 


864 

100793 

0 

48 

48 

48 

48 

4608 

139392 

5 

0 

5184 

20391840 

800 

0 


_ ]2 

105840" 

80" 


0 

0 

45 

43659 

0 

0 

0 

1152 

12 

0 

63 

0 

48 

0 

0 

100 

0 

3825 

0 

2 

20 

0 

B-86 


January 


CRQS  Subsystem  Raw  Product  Measures 
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Over  Subsystem  Raw  Product  Measures 
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Appendix  C 
Defect  Data  from  AMC/CSS 
HOST  Defects  by  Release 
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Appendix  D 


Process  and  Product  Measures  by  Change  Request  and  Program 
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Product  Measures  by  Changed  Modules 
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5529200 

3722416 

-1806784 

248349308 

635726637 

387377329 

51795450 

170772624 

118977174 

300625058 

807243141 

506618083 

3645 

39600 

35955 

1179387 

2230272 

1050885 

88128 

162000 

73872 

24200 

83200 

59000 

134064 

1160000 

1025936 

16 

80 

1125 

180 

1125 

2626 

252 

720 

12960 

* 

TOTAL 

NXD4WQ 

* 

l000_DRIVER  1 

_ 

' 

100_TC_MOVEMENT 

1 1 0_READ_WRITE_LOOP 

TOTAL 

1 

000_DR1VER 

■ 

NXD7WQ 

|000_DRIVER 

L_ 

1  3i 

L_ 

L_ 

L_ 

1  1  ^1. 

1 _ 

1 _ 27 

1 _ 

E-1 
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* 

200_READ 

1 

★ 

300_WRAPUP 

* 

TOTAL 

1 

NXIEWQ 

* 

000JE_DRIVER 

* 

100 HSKP 

■E 

* 

110_SELECT_RECORDS 

lEIB 

* 

■IB 

*  ' 

210_NAF_LOOP 

—Lj 

211_APOE„LOOP 
212  APOE  TOTAL 


2111  APOD  LOOP 


* 

TOTAL 

YG15WQ 

1A_STARS_CALL 

■ 

YGABWQ 

OOO^DRIVER 

1 00_ABORT_MANIFEST 

300_ABORT^DETAIL _ 

1 100_BUILD_STATUS_RECORD 
TOTAL 


YGALWQ 

000_DRIVER 

860_PLT_BALANCE_CHECK 


870,MANFST^BALANCE_CHECK 

1110_CUBE_CONVER _ 

1 500_DELETE_ASIF_MAN[FEST 
^  TOTAL 


000_DRIVER _ 

000  CONTINUE 


000_A_SEND_REPORT 

34 

32  - 

030_PLT_BALANCE_CHECK 

31 

36 

TOTAL 

65 

68 

51 5,FORMAT_CALL_RBTCHO 
520  BD700  SEND  DRIVER 


TOTAL 


YGPFWQ 

1_START_PR0CESS1NG 

43 

43 

0  1 

4_DELETE_RECORD 

6 

17 

11  11 

TOTAL 

49 

60 

11  12 

1 

NXMBWQ 

000  MB_DRIVER 

13 

38  35  - 


_ 0 

1152 


448 


30711638 

5429592 

1125 

2205 

3645 

14256 


1  9446400 

8865225 

-581175 

1  5120000 

8449188 

3329188 

1  99058400 

91809520 

-7248880 

1  4827456 

6768750 

1941294 

1332800 

121000 

i  -1211800 

110338656 

107148458 

•3190198 

1  171163125 

178854900 

7691775 

1620 

979776 

978156 

i  177652800 

242437182 

64784382 

1  5976432 

7620480 

1644048 

1  192000 

283500 

91500 

1  548800 

720000 

171200 

126000 

186624 

60624 

778752 

11372400 

10593648 

356439529 

442454862 

86015333 

157313988 

109850 

345600 

122400 

264268 


245345859 


705024 

642816 


1347840 


1427712 

320 


1428032 


3973888 

_ 3456 

3977344 


4212 


137618976 

211200 

588000 

186624 

72900 


257442104 


663552 

1040400 


1703952 


1384448 

48 


1384496 


4486147 

49572 

4535719 


11760 


-19695012 

101350 

242400 

64224 

-191368 

12096245 


-41472 

397584 


356112 


-43264 

-272 


•43536 


512259 

46116 

558375 


7548 


Product  Measures  by  Changed  Modules 


100_HSKP 

24 

25 

110_SELECTJNPUT 

6 

S' 

200_BUILD_REPORT  j 

m 

■ 

210_TOTALS_TABLE_SEARCH _ 

220_UPDATE_TABLE 


230_FORMAT,DETAIL_LINE _ 

300  WRAP  UP 


310_UNLOAD_TABLE 


320,PORT_RECAP_PROCESS _ 

321  READ_SORTED_TABLE 


TOTAL 


000  IF  DRIVER 


100_HOUSEKEEPING _ 

1 10_SELECT_HISTORY_RECORDS 
200_REPORT_BUILDER 


21 0_CALC_DTL,WEIGHTS_SHIPMENTS 
220_DETAIL_PROCESS 


230_TOTAL_PROCESS _ 

300  WRAPUP 


yOO^HEADERS _ 

’  700  TRAILER 


700^REAP_SORTED_FILE^GFRC 

TOTAL 


SEE 


Ibsssseii 


208 

15 

IS 

KD 

56 

13 

6 

3 

2 

7 

2 

m 

■ 

■D 

■ 

2 

7 

■ 

6 

2 

3 

1 

1 

■D 

1 

1 

9 

2 

1 

m 

2 

2 

7 

4 

2 

8 

m 

■ 

2 

5 

m 

■ 

2 

2 

m 

_ 

1 

Rn 

m 

■ 

mmm 

7290 

14256 

4000 

6875 

15463369 

18669835 

3,WRAP_UP _ 

20  DGDH  SPAWNED 


TOTAL 


21 1 0O^LOAD_SYSID_DATA _ 

30000  FIND  PORT 


40000_ADD _ 

41000  SEND_MESSAGE 


42000  CHANGE  SYSTEM_STATUS 


421 00_SET_SYSTEM_STATUS 
42110  SET  CHANGE_DATE 


42120_CALL_15 _ 

50000  STORE_TO_SYSJD 


51000  READ  SYS  ID  FILE_AGA1N 


jBawaa 


IHI 

□I 


60000  PROCESS  TRANS_RPT 


61 000_BUILD_AND_SEND 
61100  SET  HEADERS 


m 


* 

61200_BUILD_DRIVER 

* 

61 210>CCESS_2ND_DEMENS10N 

61300  SEND  TRANS  RPT 


61400  SEARCH_PORT_TABLE 


384 


15235200 

12348" 
108 
65219 
14400 
49000 " 
2800 


6272 
125 


_ 18 

15456570 


18375 

4096 

192 

7200 

16 

3600 

E 

12545280 

17640000 

5094720 

0 

324 

18 

-306 

0 

6000 

5600 

-400 

0 

12551604 

17645618 

5094014 

19305216 

444528 

75411 

8820 

16 

130438 

384 

Product  Measures  by  Changed  Modules 


YGUCWQ 


Module/Procedure  Name 


70000_RZLT_CHECK 


80000_FALL_THRU _ 

TOTAL 


320_LCALL 


1400_CONTROL_RECORD 


TOTAL 


100_BU1LD_ADVANCE 


100_ADD_ADVANCE 

200_NO„HIT 


300_UPDATE_ADVANCE 


91 0_PROJ_CODE_CHK 

920_CODE,J_CHK 

TOTAL 


OOOJNITIALIZE 


310,GET_DETAIL 

TOTAL 


220_EDIT^PRI 

300^LtST_ERRORS 

301_DEFAULT_MSG 


303_WR)TE 


YGOTWQ 


YGCTWQ 


OOOOO^BEGIN 


40000^ADD _ 

61100,SET_HEADERS 

TOTAL 


400_WRAPUP _ 

700  READ  LB  MOVEMENT 


700  LB  READ  WRITE 


700_CHECK_ADAMJILCONUS 

TOTAL 


130  PZ3  OLD  MONTH 


E^i 


lEll 


YGDGWQ 

300_ADD 

ESESI 


010_DRIVER_PARA 

_ i 

105_GET_PRIME 

200_ADD_DETAIL 

1^1 


YGBTWQ 

!003_COUNTERS 

28 

39 

11 

HE 

IBBBBE 

[Z 

I  252700 

NXM1WQ 

000_DRIVER 

5 

100_HOUSEKEEPING 

6 

1 1 0_LOAD_ADAMJII_CONUS 

9 

200_PROCESS_LB 

7 

NXMPWQ 

i000_MP_DRIVER 

7 

tm 


mmi 


2 

0 

96| 

96! 

0 

5765892  11924640 


178112 

827424 

649312 

3276800 

6353600 

3076800 

206388 

873936 

667548 

517500 

1190700 

673200 

395307 

797511 

402204 

4574107 

10043187 

5469080 

0 

9720 

mim 

486 

5292 

4806 

230400 

470400 

240000 

1008 

8640 

7632 

3810240 

4199040 

1845000 

10118250 


0 


7776 


6569136  2758896 


7683984 

2689200 


3484944 

844200 


17453472  7335222 


351975 

99275 

7953552 

-11351664 

107811 

107411 

8413338 

-11144978 

Ell 


112 

900 

788 

29292984 

32039472 

2746488 

531674 

640332 

108658 

380666 

470448 

89782 

2217934 

3158028 

940044 

2318342 

2771600 

453258 

E- 


Product  Measures  by  Changed  Modules 


1 

*  =  New  Programs 

Module/Procedure  Name 

1 

s 

1 

w 

Stmts  Affected 

.& 

es 

U 

u 

s 

0) 

ja 

n 

U 

u 

s 

s 

4> 

JO 

s 

*5 

t 

1 

X 

t 

mi 

s 

z 

o 

X 

t 

mi 

1 

1 

Eb 

e 

4 

e 

\  Info  Flow 

200_CREATE_F1  LE_DRI  VER 

m 

1 

2 

3 

1 

1 

2 

1 

1620 

2646 

1026 

B 

B) 

B 

B 

■Q 

IB 

B 

B 

B 

E 

127008 

157339 

30331 

B 

B 

E 

B 

El 

IB 

E 

E 

E 

E 

1290096 

1586304 

296208 

B 

B 

B 

7 

8 

2 

2 

0 

15283296 

17248000 

1964704 

300_WRAPUP 

m 

B 

B 

Bl 

B 

B 

B 

E 

B 

0 

0 

0 

700_READ 

6 

y 

B 

B 

2 

3 

ij 

1 

2 

_L 

216 

448 

232 

700 ADAM III CHECK 

m 

■3 

B 

B 

■! 

B 

B 

B 

E 

B 

980 

1536 

16 

17 

1 

1 

6 

7 

B 

E 

E 

E 

186624 

220932 

700_WR1TE_OVER_1 0_DAY 

8 

9 

1 

1 

2 

3 

1 

2 

1 

14112 

21609 

700_READ_MOVE 

13 

B 

E 

E 

m 

B 

E 

B 

E 

E 

25168 

34560 

700_ERROR_RTN 

4 

m 

B 

B 

1 

2 

1 

1 

2 

1 

196 

320 

124 

TOTAL 

1^ 

398 

26 

26 

148 

171 

23 

35 

44 

9 

51671078 

58354474 

6683396 

NXRPWQ 

OOO^DRIVER 

8 

D 

B 

E 

m 

B 

E 

2 

2 

0 

4608 

13475 

8867 

100_HSKP 

25 

B 

E 

E 

m 

B 

E 

E 

E 

B 

608400 

762048 

153648 

1 1 0_VALIDATE_REPORT_CODE 

14 

B 

E 

E 

m 

8 

E 

E 

E 

B 

14336 

20736 

6400 

1 30 JNITIALIZE_REPORT_FILE 

B 

B 

B 

B 

m 

B 

B 

E 

E 

E 

16200 

23275 

7075 

131_ADDFIL_CALL 

13 

B 

B 

B 

m 

9 

B 

E 

E 

B 

101150 

200_PROCESS_REPORT_FILE 

7 

B 

B 

B 

4 

5 

1 

1 

2 

1 

2800 

4608 

1808 

200_SEARCH_AT_END 

3 

4 

B 

B 

4 

5 

1 

1 

2 

1 

300 

576 

276 

200_SEARCH_WHEN_1 

2 

B 

B 

B 

B 

B 

B 

E 

B 

8 

27 

19 

200_SEARCH_WHEN_2 

4 

B 

B 

B 

4 

5 

B 

B 

E 

B 

900 

1620 

720 

21 0_WRITE_AND_READ_NEXT 

7 

9 

2 

2 

3 

5 

E 

El 

E 

B 

2268 

3969 

1701 

220_SKlP_TH!S_STATION 

4 

B 

E 

E 

m 

4 

E 

Bl 

E 

B 

36 

60 

300_CLOSE 

11 

B 

E 

E 

5 

7 

E 

El 

E 

B 

70400 

23525 

310_DISPLAY 

8 

B 

B 

B 

B 

B 

B 

El 

E 

E 

512 

388 

700_ADDF1L_ERROR_CHECK 

11 

B 

B 

B 

B 

B 

B 

El 

E 

E 

33275 

9925 

700_READ_REQUEST_FILE 

4 

B 

E 

E 

B 

B 

E 

Bl 

E 

B 

64 

150 

86 

TOTAL 

IQ 

fm 

Q 

in 

El 

m 

Q 

m 

EQ 

E 

837307 

1069755 

232448 
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Appendix  F 


Changes  in  Raw  Product  Measures  by  Module 


File 

NXR7WQ 

NXICWQ 

NXIDWQ 

NXMHWQ 


NXPMWQ 

NXRGWQ 

NXPYWQ 

NXRPWQ 

NXU1WQ 

NXDOWQ 


Module/Procednre 

"000_CLOSE 

■  500_TCN_CHECK 
'100_HSKP 

■  700_SELECT_AND_MOVE 
■110_SELECT 
■720_PROCESS 

000_CONTROL 

■131_SELECTJNPUT 

■420_AIR_TOTALS 


440_TRK_TOTALS 

21 1_ALLOCATE_YESTERDAY_FILE 

220_PROCESS 

200_REFORMATJNPUT_FILE 

131_ADDFIL_CALL 

21 0_ALLOCATE_AKF_FILE 

000_DRIVER 

100  HSKP 


1 1 0_READ_WRITE_LOOP 


200_TC_MOVEMENT 
210  READ  WRITE  LOOP 


NXD4WQ 


NXD5WQ 


100_TC_COMMERCIAL 
1 10_READ_WRITE_LOOP 
200_TC_MOVEMENT 
21 0_READ_WRITE_LOOP 
OOO.DRIVER 
100_TC_MOVEMENT 
1 10_READ_WRITE_LOOP 
■  000_DRIVER 
100  SUM 


cfl  is 
<1  < 


110  0 
1  1  0  0 


0  0 


0  1  -1 


0  0 
1  0 


25  25 
23  23 
6  6 


10  10 
3  3 


1  1  1  1 


_ < 

2268 

1696 

3962875 

-62280 

-1085888 

-720896 

8400 

255180 

387377329 


118977174 

35955 

1050885 

73872 

59000 

1025936 

27 

0 


200_READ 

5 

300_WRAPUP 

3 

NXD1WQ 

000_DRIVER 

4 

100_ONHD 

110_READ 

5 

200_MVMT 

5 

210_READ 

5 

NXD2WQ 

000_DRIVER 

7 

100_TC_ONHAND 

5 

5  5  2 

6  6  3 

5  5  2 

6  6  3 

11  1 

5  5  2 

6  6  3 

11  1  ■ 


12960 


720 

12960 

720 

12960 

12 

180 

1350 

180 

1350 

0 

180 

1350 

0 

180 


F-1 


Changes  in  Raw  Product  Measures  by  Module 


NXD7WQ 


NXIEWQ 


YG15WQ 

YGABWQ 


YGALWQ 


YGLFWQ 


Module/Procedure 
■  110_READ_WRITE_LOOP 
OOO.DRIVER 
100  HSKP 


200_READ 

■300_WRAPUP 

■  000_IE_DRIVER 
100_HSKP 

■  110_SELECT_RECORDS 

■  200_REPORT_BUILDER 
210_NAF_LOOP 
211_APOE_LOOP 

212  APOE  TOTAL 


2111_APOD_LOOP 

2112_APOD_TOTAL 

220_NAF_TOTAL 

13 

YGOBWQ 


300_WRAPUP 

'TOO.HEADERS 


700  TRAILER 


700_NEW_PAGE 

■  700_COMPUTE 

■  1A_STARS_CALL 

■  000_DRIVER 

■  100_ABORT_MANIFEST 
■300_ABORT_DETAIL 

■  1100_BUILD_STATUS_RECORD 
■000_DRIVER 

000_CONTINUE 
■l00_LIFT_U 
■400_LIFT_DETAIL 
860_PLT_BALANCE_CHECK 
870_MANFST_BALANCE_CHECK 
1110_CUBE_CONVER 
1 500_DELETE_ASIF_MANIFEST 
000_DRIVER 
■000_CONTINUE 
100_LIFT_U 

860_PLT_BALANCE_CHECK 
870_MANFST_BALANCE_CHECK 
1110_CUBE_CONVERT 
1 500_BUILD_STATUS_RECORD 
000  A  SEND  REPORT 


Affected  Stm 

A  McCabe 

A  Nest  Level 

a 

B 

< 

6 

3 

1 

1350 

3 

2 

1 

27 

1 

1 

1 

0 

5 

3 

1 

1125 

3 

1 

1 

0 

7 

3 

2 

448 

38  38 
38  38 
5  5 

5  5 

5  5 

11  11 


7  7 

10  10 


7  7 

23  23 
0  1 

1  7 
-1  1  ■ 

1  1 
-7  18' 
0  2 
16  16 
5  5 

2  2 
5  11  ' 

4  6' 
1  1  ■ 

21  23 

5  5' 

-1  1  ■ 
-2  4 

7  7' 

6  6' 
2  2 
-3  13' 
-2  2 


-1  -1 

0  0 

2  1 

0  0 


0  0 


-1  0 

-1  0 

3  0 

1  1 

1  0 

-1  -1 

0  0 


30711638 

5429592 

1125 

2205 

3645 

14256 


2402816 

288000 


15925 


9072 

2960 

720 


5488 

7394247 

-581175 

3329188 

-7248880 

1941294 

-1211800 

7691775 

978156 

64784382 

1644048 

91500 

171200 

60624 

10593648 

31609620 

-34969 

-19695012 

101350 

242400 

64224 

-191368 

-41472 
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YGORWQ 


YGPFWQ 


NXMBWQ 


YGDRWQ 


YGCTWQ 


Module/Procedure 


030_PLT_BALANCE_CHECK 

■  515_FORMAT_CALL_RBTCHO 

■  520_BD700_SEND_DRIVER 
1_START_PROCESSING 

■4_DELETE_RECORD 

■  000_MB_DRIVER 
100_HSKP 
HO.SELECTJNPUT 
200_BUILD_REPORT 

21 0_TOTALS_TABLE_SEARCH 
220  UPDATE  TABLE 


230_FORM  AT_DETAI  L_LI  N  E 

300_WRAP_UP 

310_UNLOAD_TABLE 

320  PORT  RECAP  PROCESS 


300_WRAPUP 
700_NEW_PAGE 
700  HEADERS 


700_TRAILER 

700_READ_SORTED_FILE_GFRC 

2_PROCESS 

3_WRAP_UP 

20_DGDH_SPAWNED 

00000  BEGIN 


{|t|ii2issfiusixsi 

IkWiMildlgUAh^ 


41000_SEND_MESSAGE 
42000_CHANGE_SYSTEM_STATUS 
42100  SET  SYSTEM  STATUS 


e  I  ^  I  z  I 

<  •< 

5  10  3  0 

-11  0  0 

-2  2  -1  -1 

0  10  0 


O 

ct 

u 

o 

w 

B 

< 

<1 

< 

11  11 
2  2 


321_READ_SORTED_TABLE 

n 

NXIFWQ 

000JF_DRIVER 

100_HOUSEKEEPING 

m 

1 1 0_SELECT_HISTORY_RECORDS 

K 

200_REPORT_BUILDER 

1 0000_END_OF_DAY_PROCESS 

14 

20000_READ_SYS_ID_FILE 

16 

21 000_LOAD_TRANS_TABLE 

5 

D_DATA 

1 

15 

76 

1 

2  2 
1  0 


1111 
2  2  2  1 

3  3  2  0 

1111 
1110 


1111 

1111 

1111 


1  1  1  1 


21 0_CALC_DTL_WEIGHTS_SHIPMENTS 

3 

3 

1 

220_DETAIL_PROCESS 

11 

11 

1 

230_TOTAL_PROCESS 

9 

9 

2 

31 


10  10 

7  7  4  2 

8  8  5  2 

5  5  3  2 

2  2  2  1 

4  4  0  0 

-2  2  0  0 

-110  0 
28  28  5  4 


28  28 
19  19 
15  15 


397584 

-43264 

-272 

512259 

46116 

7548 

2135241 

666 

188507 

918 

34525 


801988 


84 

48 


6966 


m 

Rgg! 


m 


49000 


28 

62 


1125 

18 

5094720 


-306 

-400 

252700 

89600 

129600 

6480 

9 

10935 

19305216 

444528 

75411 

18375 


F-3 
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YGUCWQ 


Module/Procedure 
4211 0_SET_CHANGE_DATE 
■42120_CALL_15 
■50000  STORE  TO  SYS  ID 


51000_READ_SYS_ID_FILE_AGAIN 

51 1 00_SEARCH_TRANS_TABLE 

51110_STORE_DATA 

5111 1_STORE_TRANSJNFO 

51200_REPLACE_RECORD 

60000  PROCESS  TRANS  RPT 


61200  BUILD  DRIVER 


70000_RZLT_CHECK 
80000  FALL_THRU 


320  I  CALL 


920_CODE_J_CHK 
YGADWQ  000_INITIALIZE 

010_DRIVER_PARA 
105_GET_PRIME 
200_ADD_DETAIL 
210_ADD 
310_GET_DETAIL 
YGEDWQ  120_EXIT 

220_EDIT_PRI 

300_LIST_ERRORS 

301_DEFAULT_MSG 

303_WRITE 

305_MOVES 

900_FILL_TABLE 

1100  VALID  COUNTERS 


4  4 

■51^ 


14  14 
3  3 

8  8 
1  1 
9  9 

10  10 


61210_ACCESS_2ND_DEMENSION 

1 

1 

1 

61 300_SEND_TRANS_RPT 

22 

22 

3 

61400_SEARCH_PORT_TABLE 

6 

6 

3 

9  9 
1  1 


1400_CONTROL_RECORD 

2 

2 

YGDGWQ 

300_ADD 

0 

2 

YGRNWQ 

000_START 

8 

8 

100_BUILD_ADVANCE 

7 

7 

100_ADD_ADVANCE 

10 

10 

4 

200_NO_HIT 

20 

1841616 

400 


16 

130438 


11  0 


1  0  183425673 


0  0  114108 

0  0  0 

3  1  3031536 


6158748 

85032 


300_UPDATE_ADVANCE 

3 

91 0_PROJ_CODE_CHK 

3 

41  4 


3  3 
11  11 
12  12 

8  12 

4  4 
12  12 

0  1 
4  18 
6  6 
8  8 
8  8 
16  16 
6  6 
1  1 


1 

16 

0 

649312 

1 

3076800 

1 

667548 

1 

673200 

1 

402204 

0 

0 

-4 

-5256 

1 

4806 

0 

240000 

1 

7632 

0 

2758896 

2 

3484944 

0 

844200 

F-4 


Changes  in  Raw  Product  Measures  by  Module 


File 

Module/Procedure 

A  Stints 

B 

t/) 

-a 

u 

is 

< 
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Changes  in  Raw  Product  Measures  by  Module 
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Appendix  G 


Raw  Product  Measures  for  New  and  Changed  Code  by  Program 
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Raw  Product  Measures  for  New  and  Changed  Code  by  Program 
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